
 

ʇɽʈʀʆɼʀʏɽʉʂʀʁ ʅɸʋʏʅʆ-ʊɽʍʅʀʏɽʉʂʀʁ ɾʋʈʅɸʃ  

ʅɸʎʀʆʅɸʃʔʅʆɻʆ ʗɼɽʈʅʆɻʆ ʎɽʅʊʈɸ ʈɽʉʇʋɹʃʀʂʀ ʂɸɿɸʍʉʊɸʅ 

ɺʓʇʋʉʂ 2(30), ʀʖʅʔ 2007 

 

ʀʟʜʘʝʪʩʷ ʩ ʷʥʚʘʨʷ 2000 ʛ. 

 

 

 

 

ɻʃɸɺʅʓʁ ʈɽɼɸʂʊʆʈ ï ʜ.ʬ.-ʤ.ʥ. ʂɸɼʓʈɾɸʅʆɺ ʂ.ʂ. 

ʈɽɼɸʂʎʀʆʅʅɸʗ ʂʆʃʃɽɻʀʗ: ʢ.ʭ.ʥ. ɸʈʊɽʄʔɽɺ ʆ.ʀ., ʜ.ʪ.ʥ. ɹɸʁɻʋʈʀʅ ɾ.ɼ.,  

ɹɽʃʗʐʆɺɸ ʅ.ʅ., ʢ.ʬ.-ʤ.ʥ. ɺʆʃʂʆɺɸ ʊ.ɺ. ʢ.ʪ.ʥ. ɻʀʃʔʄɸʅʆɺ ɼ.ɻ.,  

ʜ.ʬ.-ʤ.ʥ. ɾʆʊɸɹɸɽɺ ɾ.ʈ. ï ʟʘʤʝʩʪʠʪʝʣʴ ʛʣʘʚʥʦʛʦ ʨʝʜʘʢʪʦʨʘ,  

ʜ.ʛ.-ʤ.ʥ. ɽʈɻɸʃʀɽɺ ɻ.ʍ., ʢ.ʙ.ʥ. ʂɸɼʓʈʆɺɸ ʅ.ɾ., ʢ.ʬ.-ʤ.ʥ. ʂɽʅɾʀʅ ɽ.ɸ.,  

ʂʆʅʆɺɸʃʆɺ ɺ.ɽ., ʜ.ʬ.-ʤ.ʥ. ʄʀʍɸʁʃʆɺɸ ʅ.ʅ., ʢ.ʬ.-ʤ.ʥ. ʄʋʂʋʐɽɺɸ ʄ.ʂ., ʜ.ʪ.ʥ. ʋʄɸʅɽʎ ɺ.ʅ.  

ʜ.ʙ.ʥ. ʇɸʅʀʅ ʄ.ʉ., ʢ.ʛ.-ʤ.ʥ. ʇʆɼɻʆʈʅɸʗ ʃ.ɽ., ʢ.ʬ.-ʤ.ʥ. ʉʆʃʆɼʋʍʀʅ ɺ.ʇ. ʜ.ʬ.-ʤ.ʥ. ʊɸʂʀɹɸɽɺ ɾ.ʉ. 

 

 

 

 

 

  רʓʅʓנʆʈʊɸʃʓ פʗɼʈʆʃʓ פʃʊʊʓױ ʉʊɸʅ ʈɽʉʇʋɹʃʀʂɸʉʓפɸɿɸפ

ʄɽʈɿɯʄɼɯʂ נʓʃʓʄʀ-ʊɽʍʅʀʂɸʃʓפ ɾʋʈʅɸʃʓ 

2(30) ʐʓנɸʈʓʄ, ʄɸʋʉʓʄ, 2007 ɾʓʃ 

 

 

 

 

RESEARCH AND TECHNOLOGY REVIEW 

NATIONAL NUCLEAR CENTER OF THE REPUBLIC OF KAZAKHSTAN 

ISSUE 2(30), JUNE 2007

ISSN 1729-7516 



 
 
 ʚʳʧʫʩʢ 2, ʠʶʥʴ 2007 

 

 2 

ʉʦʦʙʱʘʝʤ ɺʘʤ, ʯʪʦ ʧʝʨʠʦʜʠʯʝʩʢʠʡ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʡ ʞʫʨʥʘʣ "ɺʝʩʪʥʠʢ ʅʗʎ ʈʂ", 
ʨʝʰʝʥʠʝʤ ʂʦʤʠʪʝʪʘ ʧʦ ʥʘʜʟʦʨʫ ʠ ʘʪʪʝʩʪʘʮʠʠ ʚ ʩʬʝʨʝ ʥʘʫʢʠ ʠ ʦʙʨʘʟʦʚʘʥʠʷ ʚʢʣʶʯʝʥ 
ʚ ʧʝʨʝʯʝʥʴ ʠʟʜʘʥʠʡ, ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʭ ʜʣʷ ʧʫʙʣʠʢʘʮʠʠ ʤʘʪʝʨʠʘʣʦʚ ʢʘʥʜʠʜʘʪʩʢʠʭ  
ʠ ʜʦʢʪʦʨʩʢʠʭ ʜʠʩʩʝʨʪʘʮʠʡ ʧʦ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ ʥʘʫʢʘʤ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 
ʨʝʜʘʢʮʠʷ ʨʘʩʧʦʣʘʛʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴʶ ʙʳʩʪʨʦʡ ʧʫʙʣʠʢʘʮʠʠ ʩʪʘʪʝʡ.  

 

 

 

 

 

 

 

 

 

 
 

 



 
 
 ʚʳʧʫʩʢ 2, ʠʶʥʴ 2007 

 

 3 

ʉʆɼɽʈɾɸʅʀɽ 

 

ʉʀʉʊɽʄɸ ʄʆʅʀʊʆʈʀʅɻɸ ʗɼɽʈʅʓʍ ʀʉʇʓʊɸʅʀʁ ʅʗʎ ʈʂ: ʈɸɿɺʀʊʀɽ ʀ 

ɺʆɿʄʆɾʅʆʉʊʀ ........................................................................................................................................................... 5 

ɹʝʣʷʰʦʚʘ ʅ.ʅ., ʄʠʭʘʡʣʦʚʘ ʅ.ʅ. 

ʀʉʇʆʃʔɿʆɺɸʅʀɽ ɼɸʅʅʓʍ ʀ ʇʈʆɼʋʂʊʆɺ ʆʈɻɸʅʀɿɸʎʀʀ ʇʆ ɼʆɻʆɺʆʈʋ 

ʆ ɺʉɽʆɹʒɽʄʃʖʑɽʄ ɿɸʇʈɽʑɽʅʀʀ ʗɼɽʈʅʓʍ ʀʉʇʓʊɸʅʀʁ ɺ ʉɽʁʉʄʀʏɽʉʂʆʄ 

ʄʆʅʀʊʆʈʀʅɻɽ ʈʆʉʉʀʀ ......................................................................................................................................... 9 

ʉʪʘʨʦʚʦʡʪ ʆ.ɽ., ɻʘʙʩʘʪʘʨʦʚʘ ʀ.ʇ., ʂʦʣʦʤʠʝʮ ʄ.ɺ. 

ʅɽʂʆʊʆʈʓɽ ʇɽʈʉʇɽʂʊʀɺʓ ʈɸɿɺʀʊʀʗ ɻɽʆʌʀɿʀʏɽʉʂʆɻʆ ʇʈʀɹʆʈʆʉʊʈʆɽʅʀʗ 

ɺ ʈʆʉʉʀʀ ..................................................................................................................................................................... 13 

ɹʘʰʠʣʦʚ ʀ.ʇ., ʂʦʥʦʚʘʣʦʚ ɺ.ɸ. ʅʠʢʦʣʘʝʚ ɸ.ɺ. 

ʇʈʀʄɽʅɽʅʀɽ ʆɹʆʈʋɼʆɺɸʅʀʗ ʆɹʑɽɻʆ ʅɸɿʅɸʏɽʅʀʗ ɼʃʗ ɻɽʆʌʀɿʀʏɽʉʂʆɻʆ 

ʄʆʅʀʊʆʈʀʅɻɸ ......................................................................................................................................................... 19 

ʐʝʧʝʣʝʚ ʆ.ʄ., ʂʫʥʘʢʦʚ ɸ.ɺ. 

ʀɿʄɽʅɽʅʀʗ ʇɸʈɸʄɽʊʈʆɺ ɺʅʋʊʈɽʅʅʀʍ ɻɽʆʉʌɽʈ ɿɽʄʃʀ ʅɸ ʀʅʊɽʈɺɸʃɽ 1961 - 1992 ʛʛ.  ............27 

ɸʥ ɺ.ɸ., ɻʦʜʫʥʦʚʘ ʃ.ɼ., ʂʘʘʟʠʢ ʇ.ɹ. 

ʀɿʋʏɽʅʀɽ ʄʀʅʋʊʅʓʍ ɻɸʈʄʆʅʀʂ ʉɽʁʉʄʀʏɽʉʂʆɻʆ ʐʋʄɸ ʇʆ ɼɸʅʅʓʄ ʉɽʊʀ KNET ...... 33 

ɹʨʘʛʠʥ ɺ.ɼ., ʂʦʣʜʳʙʘʝʚ ʊ.ʂ., ʉʳʯʝʚʘ ʅ.ɸ., ʊʘʨʘʩʝʥʢʦ ʖ.ʅ. 

ʀɿʋʏɽʅʀɽ ɺʃʀʗʅʀʗ ʉʆʉʊʆʗʅʀʗ ɸʊʄʆʉʌɽʈʓ ʅɸ ʇʈʆʍʆɾɼɽʅʀɽ ʀʅʌʈɸɿɺʋʂʆɺʓʍ 

ɺʆʃʅ ʅɸ ʆʉʅʆɺɽ ʉɽʁʉʄʆ-ɸʂʋʉʊʀʏɽʉʂʆɻʆ ɸʅɸʃʀɿɸ ʉʀɻʅɸʃʆɺ ʂɸʈʔɽʈʅʓʍ 

ɺɿʈʓɺʆɺ ɺ ʈɸʁʆʅɽ ʉʊɸʅʎʀʀ IS31-ɸʂʊʖɹʀʅʉʂ ...................................................................................... 38 

ɽʚʝʨʩ ʃ., ʉʤʠʨʥʦʚ ɸ.ɸ., ɸʨʠʩʪʦʚʘ ʀ.ʃ 

ʀʉʇʆʃʔɿʆɺɸʅʀɽ ʉɽʁʉʄʆɸʂʋʉʊʀʏɽʉʂʀʍ ɼɸʅʅʓʍ ʇʈʀ ʇʆʀʉʂɽ ʄɽʉʊɸ ʇɸɼɽʅʀʗ  

ʈɸʂɽʊʓ-ʅʆʉʀʊɽʃʗ çɼʅɽʇʈè ............................................................................................................................. 44 

ʄʠʭʘʡʣʦʚʘ ʅ.ʅ. 

ʈɽɿʋʃʔʊɸʊʓ ʉʊɸʊʀʉʊʀʏɽʉʂʆɻʆ ɸʅɸʃʀɿɸ ʉʀʉʊɽʄɸʊʀʏɽʉʂʀʍ ʄʅʆɻʆʃɽʊʅʀʍ 

ʀɿʄɽʈɽʅʀʁ ʉʃʋʏɸʁʅʆɻʆ ʇʆʊʆʂɸ ʕʃɽʂʊʈʆʄɸɻʅʀʊʅʓʍ ʀʄʇʋʃʔʉʆɺ ɻʈʆɿʆɺʆɻʆ 

ʇʈʆʀʉʍʆɾɼɽʅʀʗ ɺ ʆʅʏ-ʅʏ ɼʀɸʇɸɿʆʅɽʅɸ ɽɺʈʆʇɽʁʉʂʆʁ ʊɽʈʈʀʊʆʈʀʀ ʈʆʉʉʀʀ .............. 49 

ʆʨʝʰʠʥ ɺ.ʇ., ɿʥʘʤʝʥʱʠʢʦʚ ɹ.ʇ. 

ʕʂʆʃʆɻʀʏɽʉʂʀɽ ʇʆʉʃɽɼʉʊɺʀʗ ʇʆɼɿɽʄʅʓʍ ʗɼɽʈʅʓʍ ɺɿʈʓɺʆɺ  

ʅɸ ʅɽʌʊʗʅʓʍ ʄɽʉʊʆʈʆɾɼɽʅʀʗʍ ʇɽʈʄʉʂʆʁ ʆɹʃɸʉʊʀ .................................................................. 58 

ʋʪʢʠʥ ɺ.ʀ., ʈʳʙʘʢʦʚ ɽ.,ʅ., ʑʘʧʦʚ ɺ.ɸ 

ʄɽʊʆɼʓ ɺʓʉʆʂʆʊʆʏʅʆʁ ʄɸɻʅʀʊʆʈɸɿɺɽɼʂʀ ʇʈʀ ʀʅʉʇɽʂʊʀʈʆɺɸʅʀʀ ʄɽʉʊ 

ʇʆɼɿɽʄʅʓʍ ʊɽʍʅʀʏɽʉʂʀʍ ʀʉʇʓʊɸʅʀʁ ʀ ʕʂʉʇɽʈʀʄɽʅʊʆɺ ....................................................... 64 

ʂʘʨʠʤʦʚ ʌ.ʍ. 

ʄɽʊʆɼʀʂɸ ʆɹʈɸɹʆʊʂʀɻʈɸɺʀʄɽʊʈʀʏɽʉʂʀʍ ʅɸɹʃʖɼɽʅʀʁ: 

ʂɺɸɿʀɻʈɸɼʀɽʅʊʅɸʗ ɻʈɸɺʀʄɽʊʈʀʗ .............................................................................................................. 68 

ɻʚʦʟʜʘʨʝʚ ʖ.ʂ. 

ʂ ɺʆʇʈʆʉʋ ʆ ʈɸɼʀʆɸʂʊʀɺʅʆʁ ʀ ɻɸɿʆʆɹʈɸɿʅʆʁ ʉʋʑʅʆʉʊʀ ʇɽʈʀʆɼʀʏɽʉʂʀ 

ʇʆʗɺʃʗʖʑɽʁʉʗ ʈɽɻʀʆʅɸʃʔʅʆʁ ʊɽʇʃʆɺʆʁ ɸʅʆʄɸʃʀʀ ɺ ʈɸʁʆʅɽ 

ʉɽʄʀʇɸʃɸʊʀʅʉʂʆɻʆ ʀʉʇʓʊɸʊɽʃʔʅʆɻʆ ʇʆʃʀɻʆʅɸ ........................................................................ 72 

ɺʝʣʠʢʘʥʦʚ ɸ.ɽ. 

ʈɸɼʆʅ ʂɸʂ ɼɽʊɽʈʄʀʅʀʈʆɺɸʅʅʓʁ ʀʅɼʀʂɸʊʆʈ ɻɽʆɼʀʅɸʄʀʏɽʉʂʀʍ ʇʈʆʎɽʉʉʆɺ ............ 80 

ʋʪʢʠʥ ɺ.ʀ., ʖʨʢʦʚ ɸ.ʂ., ʂʦʩʷʢʠʥ ʀ.ʀ  



 
 
 ʚʳʧʫʩʢ 2, ʠʶʥʴ 2007 

 

 4 

ʂɸʈʊʀʈʆɺɸʅʀɽ ɿɽʄʅʆʁ ʂʆʈʓ ʊʗʅʔ-ʐɸʅʗ ʇʆ ʇʆɻʃʆʑɽʅʀʖ 

ʂʆʈʆʊʂʆʇɽʈʀʆɼʅʓʍ ʇʆʇɽʈɽʏʅʓʍ ɺʆʃʅ................................................................................................ 90 

ɻʦʨʜʠʝʥʢʦ ɼ. ɼ. 

ʉʆʇʆʉʊɸɺʃɽʅʀɽ ʈɽɻʀʆʅɸʃʔʅʓʍ ʆʇʈɽɼɽʃɽʅʀʁ ʄɽʍɸʅʀɿʄʆɺ ʆʏɸɻʆɺ 

ɿɽʄʃɽʊʈʗʉɽʅʀʁ ʎɽʅʊʈɸʃʔʅʆʁ ɸɿʀʀ ʉ ʈɽʐɽʅʀʗʄʀ ʊɽʅɿʆʈɸ ʄʆʄɽʅʊɸ 

ʎɽʅʊʈʆʀɼɸ ʇʆ ɼɸʅʅʓʄ ɻʃʆɹɸʃʔʅʓʍ ʉɽʁʉʄʀʏɽʉʂʀʍ ʉɽʊɽʁ ................................................... 96 

ʄʠʭʘʡʣʦʚʘ ʅ.ʅ., ʇʦʣʝʰʢʦ ʅ.ʅ. 

ʉɽʁʉʄʀʏʅʆʉʊʔ ʉɽɺɽʈʅʆɻʆ ʂɸɺʂɸɿɸ: ʅʆɺʓɽ ɺʆɿʄʆɾʅʆʉʊʀ ɼʃʗ ʀʉʉʃɽɼʆɺɸʅʀʁ ..... 103 

ʄʘʣʦʚʠʯʢʦ ɸ.ɸ., ʉʪʘʨʦʚʦʡʪ ʆ.ɽ., ɻʘʙʩʘʪʘʨʦʚʘ ʀ.ʇ., ʄʝʭʨʶʰʝʚ ɼ.ʖ., ʇʦʛʦʜʘ ʕ.ɺ. 

ʉɽʁʉʄʀʏɽʉʂʀʁ ʄʆʅʀʊʆʈʀʅɻ ʊʗʅʔ-ʐɸʅʗ ʇʆ ɼɸʅʅʓʄ ɸʅɸʃʆɻʆɺʆʁ ʉɽʊʀ  

ʀ ɺʆɿʄʆɾʅʆʉʊʔ ʀʉʇʆʃʔɿʆɺɸʅʀʗ ɼɸʅʅʓʍ IMS ʀ NDC ................................................................... 108 

ʂʘʣʴʤʝʪʴʝʚʘ ɿ.ɸ., ʏʝʭʦʚʩʢʘʷ ʈ.ɸ. 

ʆʎɽʅʂɸ ʉɽʁʉʄʀʏɽʉʂʆʁ ʆʇɸʉʅʆʉʊʀ ʊɽʈʈʀʊʆʈʀʀ ʖɻɸ ʂʋɿɹɸʉʉɸ ........................................ 113 

ɽʤʘʥʦʚ ɸ.ɸ., ɽʤʘʥʦʚ ɸ.ʌ., ʂʫʟʥʝʮʦʚ ʂ.ɻ., ʃʝʩʢʦʚʘ ɽ.ɺ., ʅʦʚʠʢʦʚ ʀ.ʉ., ʉʳʯʸʚ ʀ.ɺ., ʌʘʪʝʝʚ ɸ.ɺ. 

ʀʉʇʆʃʔɿʆɺɸʅʀɽ ʄɽʉʊʅʓʍ ɿɽʄʃɽʊʈʗʉɽʅʀʁ ɼʃʗ ʆʎɽʅʂʀ ʉɽʁʉʄʀʏɽʉʂʀʍ 

ɺʆɿɼɽʁʉʊɺʀʁ ʅɸ ɻʈʋʅʊʆɺʓɽ ʆʉʅʆɺɸʅʀʗ ʉʊʈʆʁʇʃʆʑɸɼʆʂ ɺ ʈɸʁʆʅɽ ɸʐʍɸɹɸɼɸ ..... 128 

ɻʘʠʧʦʚ ɹ.ʅ. 

ʀɿ ʀʉʊʆʈʀʀ ɻɽʆʌʀɿʀʏɽʉʂʆʁ ʆɹʉɽʈɺɸʊʆʈʀʀ ñɹʆʈʆɺʆɽò ............................................................ 133 

ɺʘʩʠʣʴʝʚ ɸ.ʇ. 

 

 

 



 
 
 ʚʳʧʫʩʢ 2, ʠʶʥʴ 2007 

 

 5 

ʋɼʂ 550.34 (574):504.064.36(100) 

ʉʀʉʊɽʄɸ ʄʆʅʀʊʆʈʀʅɻɸ ʗɼɽʈʅʓʍ ʀʉʇʓʊɸʅʀʁ ʅʗʎ ʈʂ: ʈɸɿɺʀʊʀɽ ʀ ɺʆɿʄʆɾʅʆʉʊʀ 

ɹʝʣʷʰʦʚʘ ʅ.ʅ., ʄʠʭʘʡʣʦʚʘ ʅ.ʅ. 

ʀʥʩʪʠʪʫʪ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʅʗʎ ʈʂ, ʂʫʨʯʘʪʦʚ, ʂʘʟʘʭʩʪʘʥ 

ʇʨʠ ʧʦʜʜʝʨʞʢʝ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʚ ʂʘʟʘʭʩʪʘʥʝ ʩʦʟʜʘʥʘ ʠ ʫʩʧʝʰʥʦ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʩʠʩʪʝʤʘ 

ʤʦʥʠʪʦʨʠʥʛʘ ʷʜʝʨʥʳʭ ʠʩʧʳʪʘʥʠʡ ʠ ʟʝʤʣʝʪʨʷʩʝʥʠʡ, ʷʚʣʷʶʱʘʷʩʷ ʯʘʩʪʴʶ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʩʠʩʪʝʤ ʤʦʥʠʪʦʨʠʥʛʘ. 

ʇʨʠʚʦʜʷʪʩʷ ʭʨʦʥʠʢʘ ʩʦʟʜʘʥʠʷ, ʢʨʘʪʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʪʦʡ ʩʠʩʪʝʤʳ. 

ɿʘ ʧʦʩʣʝʜʥʝʝ ʜʝʩʪ̫ʠʣʝʪʠʝ ʚ ʂʘʟʘʭʩʪʘʥʝ ʩʦʟʜʘʥʘ 

ʥʦʚʘʷ ʩʦʚʨʝʤʝʥʥʘʷ ʩʠʩʪʝʤʘ ʤʦʥʠʪʦʨʠʥʛʘ ʷʜʝʨʥʳʭ 

ʚʟʨʳʚʦʚ ʠ ʟʝʤʣʝʪʨʩ̫ʝʥʠʡ, ʷʚʣʷʶɦʘʩ̫ʷ ʥʝʦʪʝ̡ʤʣʝ-

ʤʦʡ ʯʘʩʪʴʶ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ. 

ʉʠʩʪʝʤʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙ:̫ 

¶ ʩʝʪʴ ʩʪʘʥʮʠʡ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ; 

¶ ʩʪʘʥʮʠʠ ʠʥʬʨʘʟʚʫʢʦʚʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ; 

¶ ʂʘʟʘʭʩʪʘʥʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʮʝʥʪʨ ʜʘʥʥʳʭ ʚ 

ʛ. ɸʣʤʘʪ;r 

¶ ʩʠʩʪʝʤʫ ʢʦʤʤʫʥʠʢʘʮʠʡ ʩʪʘʥʮʠʡ ʩ ʥʘʮʠʦʥʘʣʴ-

ʥ ʤrʠ ʠ ʄʝʞʜʫʥʘʨʦʜʥʤrʠ ʮʝʥʪʨʘʤʠ ʜʘʥʥʳʭ. 

ʅʘʯʘʣʦ ʩʦʟʜʘʥʠʶ ʩʠʩʪʝʤʳ ʙʳʣʦ ʧʦʣʦʞʝʥʦ ʚ 

1994 ʛ., ʢʦʛʜʘ ʚ ʩʦʩʪʘʚ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʷʜʝʨʥʦʛʦ ʮʝʥ-

ʪʨʘ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʙʳʣʠ ʧʝʨʝʜʘʥʳ ʩʪʘʥʮʠʠ 

ʩʣʫʞʙʳ ʩʧʝʮʠʘʣʥɹʦʛʦ ʢʦʥʪʨʦʣʷ ʙʳʚʰʝʛʦ ʉʉʉʈ, ʩʪʘʚ-

ʰʠʝ ʦʩʥʦʚʦʡ ʙʫʜʫɦʝʡ ʩʝʪʠ. ʅʠʞʝ ʧʨʠʚʝʜʝʥʳ ʦʩʥʦʚ-

ʥʳʝ ʜʘʪʳ ʩʪʘʥʦʚʣʝʥʠʷ ʩʠʩʪʝʤʳ ʥʘʙʣʜʁʝʥʠʡ ʅʗʎ ʈʂ, 

ʥʘʭʦʜʷɦʝʡʩʷ ʧʦʜ ʫʧʨʘʚʣʝʥʠʝʤ ʀʥʩʪʠʪʫʪʘ ʛʝʦʬʠʟʠʯʝ-

ʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ (ʀɻʀ ʅʗʎ ʈʂ) (ʊʘʙʣʠʮʘ). 

ʉʦʟʜʘʥʠʝ ʩʦʚʨʝʤʝʥʥʦʡ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʦʡ 

ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ ʚ ʩʪʦʣʴ ʢʦʨʦʪʢʠʝ ʩʨʦʢʠ ʙʳʣʦ 

ʙʳ ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ ʪʝʩʥʦʡ ʢʦʦʧʝʨʘʮʠʠ ʩ ʮʝʣʳʤ ʨʷ-

ʜʦʤ ʟʘʨʫʙʝʞʥʳʭ ʠ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ. ɺ 

ʯʠʩʣʝ ʦʩʥʦʚʥʳʭ ʧʘʨʪʥʝʨʦʚ ʀɻʀ ʅʗʎ ʈʂ: ɺʨʝʤʝʥ-

ʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʩʝʢʨʝʪʘʨʠʘʪ ʆʨʛʘʥʠʟʘʮʠʠ ɼɺɿʗʀ, 

ɸʛʝʥʪʩʪʚʦ ʧʨʠʢʣʘʜʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚʦʟʜʫʰʥʳʭ ʩʠʣ 

ʉʐɸ (AFTAC), ɸʤʝʨʠʢʘʥʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʮʝʥʪʨ 

ʜʘʥʥʳʭ (US NDC), ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʢʦʥʩʦʨʮʠʫʤ 

ʩʝʡʩʤʦʣʦʛʠʯʝʩʢʠʭ ʠʥʩʪʠʪʫʪʦʚ (IRIS), ʃʘʤʦʥʪï

ɼʦʭʝʨʪʩʢʘʷ ɿʝʤʥʘʷ ʦʙʩʝʨʚʘʪʦʨʠʷ ʂʦʣʫʤʙʠʡʩʢʦʛʦ 

ʋʥʠʚʝʨʩʠʪʝʪʘ ʉʐɸ (LDEO), ʅʦʨʚʝʞʩʢʠʡ ʩʝʡʩʤʦʣʦ-

ʛʠʯʝʩʢʠʡ ʮʝʥʪʨ (NORSAR), ʂʦʤʠʩʩʘʨʠʘʪ ʧʦ ʘʪʦʤ-

ʥʦʡ ʵʥʝʨʛʠʠ ʌʨʘʥʮʠʠ (CEA\DASE). 

ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʭʝʤʘ ʨʘʩʧʦʣʦʞʝʥʠʷ 

ʩʪʘʥʮʠʡ, ʚʭʦʜʷʱʠʭ ʩ ʩʠʩʪʝʤʫ ʤʦʥʠʪʦʨʠʥʛʘ ʅʗʎ ʈʂ. 

ʊʘʙʣʠʮʘ. ʍʨʦʥʦʣʦʛʠʷ ʩʦʟʜʘʥʠʷ ʩʠʩʪʝʤʳ ʥʘʙʣʶʜʝʥʠʡ ʅʗʎ ʈʂ 

ɻʦʜʳ ʉʦʙʳʪʠʷ 

1994 ʇʝʨʝʜʘʯʘ ʚ ʅʗʎ ʈʂ ʩʪʘʥʮʠʡ ɹʦʨʦʚʦʝ, ʂʫʨʯʘʪʦʚ, ʄʘʢʘʥʯʠ, ɸʢʪʶʙʠʥʩʢ 

1994 
ʈʘʟʤʝʱʝʥʠʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʂʘʟʘʭʩʪʘʥʘ ʩʦʚʤʝʩʪʥʦ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʢʦʥʩʦʨʮʠʫʤʦʤ IRIS ʰʠʨʦʢʦʧʦʣʦʩʥʳʭ 
ʮʠʬʨʦʚʳʭ ʩʪʘʥʮʠʡ [1]. 

1994 ï 1996 ʋʩʪʘʥʦʚʢʘ ʚ ʂʘʟʘʭʩʪʘʥʝ 3-ʭ ʩʪʘʥʮʠʡ ʩʠʩʪʝʤʳ IRIS/IDA ʠ IRIS/GSN (ɹʦʨʦʚʦʝ, ʂʫʨʯʘʪʦʚ, ʄʘʢʘʥʯʠ) [1]. 

1996 
ʇʦʜʧʠʩʘʥʠʝ ʂʘʟʘʭʩʪʘʥʦʤ ɼʦʛʦʚʦʨʘ ʦ ʚʩʝʦʙʲʝʤʣʶʱʝʤ ʟʘʧʨʝʱʝʥʠʠ ʷʜʝʨʥʳʭ ʠʩʧʳʪʘʥʠʡ (ɼɺɿʗʀ), ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʤʫ 
ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʂʘʟʘʭʩʪʘʥʘ ʟʘʧʣʘʥʠʨʦʚʘʥʦ ʩʦʟʜʘʥʠʝ 5 ʦʙʲʝʢʪʦʚ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ (ʄʉʄ). 

1997 - 2000 
ʋʩʪʘʥʦʚʢʘ ʧʦ ʧʨʦʝʢʪʫ ʂ-63 ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʥʘʫʯʥʦ ï ʪʝʭʥʠʯʝʩʢʦʛʦ ʮʝʥʪʨʘ 4-ʭ ʰʠʨʦʢʦʧʦʣʦʩʥʳʭ ʩʝʡʩʤʠʯʝʩʢʠʭ 
ʩʪʘʥʮʠʡ ʚ ɹʦʨʦʚʦʤ, ʏʢʘʣʦʚʦ, ɺʦʩʪʦʯʥʦʤ, ɿʝʨʝʥʜʝ [2]. 

1999 ʆʪʢʨʳʪʠʝ ʚ ʛ. ɸʣʤʘʪʳ ʎʝʥʪʨʘ ʩʙʦʨʘ ʠ ʦʙʨʘʙʦʪʢʠ ʩʧʝʮʠʘʣʴʥʦʡ ʩʝʡʩʤʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ [3]. 

1999 ï 2000 
ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʠ ʚʚʦʜ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʩʝʡʩʤʠʯʝʩʢʦʡ ʛʨʫʧʧʳ ʧʝʨʚʠʯʥʦʡ ʩʝʪʠ ʄʉʄ - PS23-ʄʘʢʘʥʯʠ, MKAR 
(ʩʪʘʥʮʠʷ ʩʝʨʪʠʬʠʮʠʨʦʚʘʥʘ ʚ ʷʥʚʘʨʝ 2002 ʛ.) [4]. 

2000 - 2001 ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʠ ʚʚʦʜ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʩʦʚʤʝʩʪʥʦ ʩ AFTAC (ʉʐɸ) ʩʝʡʩʤʠʯʝʩʢʦʡ ʛʨʫʧʧʳ ʂʘʨʘʪʘʫ, KKAR [4, 5].  

2001 - 2002 
ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʠ ʚʚʦʜ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʩʝʡʩʤʠʯʝʩʢʦʡ ʛʨʫʧʧʳ, ʟʘʧʘʩʥʦʡ ʢ ʧʝʨʚʠʯʥʦʡ ʩʝʪʠ ʄʉʄ - AS057-ɹʦʨʦʚʦʝ, 
BVAR (ʩʪʘʥʮʠʷ ʩʝʨʪʠʬʠʮʠʨʦʚʘʥʘ ʚ ʜʝʢʘʙʨʝ 2002 ʛ.) [6]. 

2001 
ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʠ ʚʚʦʜ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʠʥʬʨʘʟʚʫʢʦʚʦʡ ʩʪʘʥʮʠʠ ï IS3I-ɸʢʪʶʙʠʥʩʢ (ʩʪʘʥʮʠʷ ʩʝʨʪʠʬʠʮʠʨʦʚʘʥʘ ʚ 
ʥʦʷʙʨʝ 2004 ʛ.) [7]. 

2002 - 2003 ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʠ ʚʚʦʜ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʩʦʚʤʝʩʪʥʦ ʩ AFTAC (ʉʐɸ) ʩʝʡʩʤʠʯʝʩʢʦʡ ʛʨʫʧʧʳ ɸʢʙʫʣʘʢ, ABKAR [8]. 

2002 - 2004 
ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʠ ʚʚʦʜ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ 3-ʭ ʢʦʤʧʦʥʝʥʪʥʦʡ ʩʝʡʩʤʠʯʝʩʢʦʡ ʩʪʘʥʮʠʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʡ ʩʝʪʠ ʄʉʄ 
AS059-ɸʢʪʶʙʠʥʩʢ, AKTO (ʩʪʘʥʮʠʷ ʩʝʨʪʠʬʠʮʠʨʦʚʘʥʘ ʚ ʥʦʷʙʨʝ 2005 ʛ.) 

2006 
ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʠ ʚʚʦʜ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʩʝʡʩʤʠʯʝʩʢʦʡ ʛʨʫʧʧʳ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʡ ʩʝʪʠ ʄʉʄ - AS058- ʂʫʨʯʘʪʦʚ, 
KUR (ʩʪʘʥʮʠʷ ʩʝʨʪʠʬʠʮʠʨʦʚʘʥʘ ʚ ʥʦʷʙʨʝ 2006 ʛ., ʥʦ ʪʨʝʙʫʝʪʩʷ ʟʘʚʝʨʰʝʥʠʝ ʝʝ ʤʦʜʝʨʥʠʟʘʮʠʠ). 

 



 
ʊʁʊʋɾʅɹ ʅʇʆʁʋʇʉʁʆɼɹ ʘɽɾʉʆʔʎ ʁʊʈʔʋɹʆʁʂ ʆʘʏ ʉʃ: ʉɹʀɻʁʋʁɾ ʁ ɻʇʀʅʇɿʆʇʊʋʁ 

 6 

 
 ʩʝʡʩʤʠʯʝʩʢʘʷ ʛʨʫʧʧʘ;    ʪʨʝʭʢʦʤʧʦʥʝʥʪʥʘʷ ʩʝʡʩʤʠʯʝʩʢʘʷ 

ʩʪʘʥʮʠʷ;    ʠʥʬʨʘʟʚʫʢʦʚʘʷ ʩʪʘʥʮʠʷ 

ʈʠʩʫʥʦʢ 1. ʉʭʝʤʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʩʝʡʩʤʠʯʝʩʢʠʭ  

ʠ ʠʥʬʨʘʟʚʫʢʦʚʳʭ ʩʪʘʥʮʠʡ ʅʗʎ ʈʂ  

ɺʩʝʛʦ ʚ ʩʠʩʪʝʤʫ ʚʭʦʜʷʪ 8 ʩʝʡʩʤʠʯʝʩʢʠʭ ʛʨʫʧʧ, 6 

ʪʨʝʭʢʦʤʧʦʥʝʥʪʥʳʭ ʩʝʡʩʤʠʯʝʩʢʠʭ ʩʪʘʥʮʠʡ ʠ 3 ʠʥ-

ʬʨʘʟʚʫʢʦʚʳʝ ʩʪʘʥʮʠʠ.  

ʉʀʉʊɽʄɸ ʉɽʁʉʄʀʏɽʉʂʆɻʆ ʄʆʅʀʊʆʈʀʅɻɸ 

ʉʦʟʜʘʥʥʘʷ ʩʠʩʪʝʤʘ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʨʷʜʦʤ ʦʩʦʙʝʥʥʦʩʪʝʡ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʜʨʫʛʠʭ ʩʝʡʩʤʠʯʝʩʢʠʭ ʩʝʪʝʡ, ʨʘʙʦʪʘʶɦʠʭ ʚ ʩʪʨʘʥʘʭ 

ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ. ɺʦ-ʧʝʨʚʳʭ, ʙʦʣʴʰʠʥʩʪʚʦ ʩʪʘʥ-

ʮʠʡ ʅʗʎ ʈʂ ʷʚʣʷʁʪʩʷ ʩʝʡʩʤʠʯʝʩʢʠʤʠ ʛʨʫʧʧʘʤʠ, ʘ 

ʥʝ ʦʪʜʝʣʴʥʤrʠ ʪʨʝʭʢʦʤʧʦʥʝʥʪʥʤrʠ ʩʪʘʥʮʠʤ̫ʠ. ɺʦ-

ʚʪʦʨʳʭ, ʩʪʘʥʮʠʠ ʨʘʩʧʦʣʦʞʝʥʳ ʧʨʝʠʤʫɦʝʩʪʚʝʥʥʦ ʧʦ 

ʧʝʨʠʤʝʪʨʫ ʪʝʨʨʠʪʦʨʠʠ ʂʘʟʘʭʩʪʘʥʘ, ʘ ʥʝ ʩʢʦʥʮʝʥʪʨʠ-

ʨʦʚʘʥʳ ʚʙʣʠʟʠ ʢʘʢʠʭ-ʣʠʙʦ ʦʪʜʝʣʴʥʳʭ ʩʝʡʩʤʦʘʢʪʠʚ-

ʥʳʭ ʨʘʡʦʥʦʚ. ɺ-ʪʨʝʪʴʠʭ, ʩʪʘʥʮʠʠ ʦʩʥʘɦʝʥʳ ʧʝʨʚʦ-

ʢʣʘʩʩʥʳʤ ʩʢʚʘʞʠʥʥʳʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ, ʦʙʝʩʧʝʯʝʥʦ 

ʢʦʤʧʣʝʢʩʠʨʦʚʘʥʠʝ ʚ ʦʜʥʦʡ ʛʨʫʧʧʝ ʰʠʨʦʢʦʧʦʣʦʩʥʦʡ 

ʠ ʢʦʨʦʪʢʦʧʝʨʠʦʜʥʦʡ ʠʟʤʝʨʠʪʝʣʴʥʦʡ ʘʧʧʘʨʘʪʫʨʳ. ɺ-

ʯʝʪʚʝʨʪʳʭ, ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʩʪʘʥʮʠʠ ʧʝʨʝʜʘʁʪ ʜʘʥ-

ʥʳʝ ʚ ʎʝʥʪʨ ʚ ʨʝʞʠʤʝ ʨʝʘʣʥɹʦʛʦ ʚʨʝʤʝʥʠ. ʄʝʩʪʘ 

ʨʘʟʤʝɦʝʥʠʷ ʩʪʘʥʮʠʡ ʚʳʙʠʨʘʣʠʩʴ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʩʧʝʮʠʘʣʥɹʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʦʚʝʜʝʥʥʳʭ ʜʣʷ ʚʳʷʚ-

ʣʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʠʷ ʧʨʝʜʧʦʣʘʛʘʝʤʳʭ ʧʣʦʱʘʜʦʢ ʨʷʜʫ 

ʢʨʠʪʝʨʠʝʚ ʧʦ ʛʝʦʣʦʛʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʘʤ ʠ ʫʨʦʚʥʶ 

ʩʝʡʩʤʠʯʝʩʢʠʭ ʰʫʤʦʚ [6, 9]. ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʩʝ ʩʪʘʥ-

ʮʠʠ ʦʙʣʘʜʘʁʪ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦ-

ʩʪʴʶ ʢ ʦʙʥʘʨʫʞʝʥʠʶ ʩʠʛʥʘʣʦʚ ʦʪ ʨʝʛʠʦʥʘʣʴʥʳʭ ʠ 

ʪʝʣʝʩʝʡʩʤʠʯʝʩʢʠʭ ʩʦʙʪrʠʡ. ʆ ʚʳʩʦʢʦʡ ʵʬʬʝʢʪʠʚʥʦ-

ʩʪʠ ʩʪʘʥʮʠʡ ʩʚʠʜʝʪʝʣʴʩʪʚʫʁʪ ʤʦʜʝʣʠ ʩʝʡʩʤʠʯʝʩʢʦʛʦ 

ʰʫʤʘ, ʨʘʩʩʯʠʪʘʥʥʳʝ ʜʣʷ ʚʩʝʭ ʩʪʘʥʮʠʡ (ʨʠʩʫʥʦʢ 2). 

ʕʤʧʠʨʠʯʝʩʢʠʝ ʩʧʝʢʪʨʘʣʴʥʳʝ ʢʨʠʚʳʝ ʫʨʦʚʥʷ ʰʫ-

ʤʘ ʧʦ ʚʩʝʤ ʩʪʘʥʮʠ̫ʤ ʥʘ ʨʠʩʫʥʢʝ 2 ʩʦʧʦʩʪʘʚʣʝʥʳ ʩ 

ʤʠʨʦʚʤrʠ ʤʦʜʝʣʤ̫ʠ ʰʫʤʘ [10]. ʂʘʢ ʚʠʜʥʦ, ʚʩʝ ʢʨʠ-

ʚʳʝ ʰʫʤʦʚ ʩʪʘʥʮʠʡ ʅʗʎ ʈʂ ʪʷʛʦʪʝʁʪ ʢ ʥʠʞʥʝʫʨʦʚ-

ʥʝʚʦʡ ʤʦʜʝʣʠ ʰʫʤʘ. 

ʈʝʘʣʠʟʦʚʘʥʥʳʡ ʧʦʜʭʦʜ ʢ ʚʳʙʦʨʫ ʤʝʩʪ ʨʘʩʧʦʣʦ-

ʞʝʥʠʷ ʩʪʘʥʮʠʡ ʠ ʠʭ ʘʧʧʘʨʘʪʫʨʥʦʤʫ ʦʩʥʘɦʝʥʠʶ ʧʦ-

ʟʚʦʣʠʣ ʫʩʧʝʥhʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʠʩʪʝʤʫ ʢʘʢ ʚ ʨʘʤʢʘʭ 

ʥʘʮʠʦʥʘʣʴʥʦʛʦ, ʪʘʢ ʠ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʩʝʡʩʤʠʯʝʩʢʦ-

ʛʦ ʤʦʥʠʪʦʨʠʥʛʘ. 

 
ʇʦ ʦʩʠ ʦʨʜʠʥʘʪ ï 10 LOG M**2/ S**4/ɻʮ. ʏʝʨʥʝr ʩʧʣʦʰʥʳʝ ʣʠ-

ʥʠʠ ï ʚʝʨʭʥʝ- ʠ ʥʠʞʥʝʫʨʦʚʥʝʚʳʝ  ʤʠʨʦʚʳʝ ʤʦʜʝʣʠ ʰʫʤʘ ʧʦ [10]  

ʈʠʩʫʥʦʢ 2. ʉʧʝʢʪʨʘʣʴʥʳʝ ʢʨʠʚʳʝ 

ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʰʫʤʘ ʩʪʘʥʮʠʡ ʅʗʎ ʈʂ 

ʉʊɸʅʎʀʗ ʀʅʌʈɸɿɺʋʂʆɺʆɻʆ ʄʆʅʀʊʆʈʀʅɻɸ 

IS31- ɸʂʊʖɹʀʅʉʂ 

ɺ ʩʦʚʝʪʩʢʦʝ ʚʨʝʤʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʂʘʟʘʭʩʪʘʥʘ ʜʣʷ 

ʮʝʣʝʡ ʷʜʝʨʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʙʳʣʠ ʩʦʟʜʘʥʳ ʠ ʜʦʣʛʦʝ 

ʚʨʝʤʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʣʠ ʜʚʝ ʠʥʬʨʘʟʚʫʢʦʚʳʝ ʩʪʘʥ-

ʮʠʠ ï ʚ ɹʦʨʦʚʦʤ ʠ ʂʫʨʯʘʪʦʚʝ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʵʪʠ ʩʪʘʥʮʠʠ, ʭʦʪʷ ʠ ʧʨʦʜʦʣʞʘʁʪ ʨʘʙʦʪʘʪʴ, ʥʦ ʪʨʝʙʫ-

ʶʪ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʦʜʝʨʥʠʟʘʮʠʠ. ɺ ʨʘʤʢʘʭ ʨʘʙʦʪ ʧʦ 

ʩʦʟʜʘʥʠʶ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ 

ʧʦʩʪʨʦʝʥʘ ʠ ʦʪʢʨʪrʘ ʥʦʚʘʷ ʩʪʘʥʮʠʷ IS31 ï ɸʢʪ -ʁ

ʙʠʥʩʢ. ʅʘ ʨʠʩʫʥʢʝ 3 ʧʦʢʘʟʘʥʘ ʢʦʥʬʠʛʫʨʘʮʠʷ ʵʪʦʡ 

ʩʪʘʥʮʠʠ, ʚʢʣʶʯʘʶɦʘʷ 8 ʵʣʝʤʝʥʪʦʚ ï ʯʝʪʨrʝ ʚʳʩʦʢʦ-

ʯʘʩʪʦʪʥʳʭ (ʅ1-ʅ4) ʠ ʯʝʪʨrʝ ʜʣʠʥʥʦʧʝʨʠʦʜʥʳʭ (L1-

L4). ʉʪʘʥʮʠʷ ʨʝʛʠʩʪʨʠʨʫʝʪ ʩʠʛʥʘʣʳ ʦʪ ʰʠʨʦʢʦʛʦ 

ʢʣʘʩʩʘ ʠʩʪʦʯʥʠʢʦʚ ï ʢʘʨʴʝʨʥʳʭ ʚʟʨʳʚʦʚ, ʩʠʣʴʥʳʭ 

ʟʝʤʣʝʪʨʩ̫ʝʥʠʡ, ʧʨʦʣʝʪʦʚ ʨʘʢʝʪ ʠ ʜʨ. 

 
 ʵʣʝʤʝʥʪ ʛʨʫʧʧ  r  ʮʝʥʪʨ ʦʙʨʘʙʦʪʢʠ 

ʈʠʩʫʥʦʢ 3. ʉʭʝʤʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʵʣʝʤʝʥʪʦʚ  

ʠʥʬʨʘʟʚʫʢʦʚʦʡ ʩʪʘʥʮʠʠ IS31-ɸʢʪ ʙʁʠʥʩʢ. 
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ʎɽʅʊʈ ʉɹʆʈɸ ʀ ʆɹʈɸɹʆʊʂʀ ʉʇɽʎʀɸʃʔʅʆʁ 

ʉɽʁʉʄʀʏɽʉʂʆʁ ʀʅʌʆʈʄɸʎʀʀ 

ʆʩʥʦʚʥʤrʠ ʟʘʜʘʯʘʤʠ ʎʝʥʪʨʘ ʷʚʣʷʁʪʩ:̫ 

¶ ʩʙʦʨ ʠ ʧʝʨʝʜʘʯʘ ʜʘʥʥʳʭ ʩʦ ʩʪʘʥʮʠʡ ʅʗʎ ʈʂ; 

¶ ʦʙʨʘʙʦʪʢʘ ʧʦʩʪʫʧʘʶɦʠʭ ʩʝʡʩʤʠʯʝʩʢʠʭ ʠ ʠʥ-

ʬʨʘʟʚʫʢʦʚʳʭ ʜʘʥʥʳʭ; 

¶ ʭʨʘʥʝʥʠʝ ʠ ʦʙʤʝʥ ʜʘʥʥʤrʠ ʩ ʜʨʫʛʠʤʠ ʥʘʮʠʦ-

ʥʘʣʴʥʤrʠ ʠ ʤʝʞʜʫʥʘʨʦʜʥʤrʠ ʮʝʥʪʨʘʤʠ; 

¶ ʧʨʦʚʝʜʝʥʠʝ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʧʦʜʜʝʨʞ-

ʢʫ ʤʦʥʠʪʦʨʠʥʛʘ. 

ʎʝʥʪʨ ʜʘʥʥʳʭ ʦʩʥʘɦʝʥ ʢʦʤʧʴʁʪʝʨʥʳʤ ʠ ʢʦʤʤʫ-

ʥʠʢʘʮʠʦʥʥʳʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ, ʦʙʝʩʧʝʯʠʚʘʶɦʠʤ ʚʳ-

ʧʦʣʥʝʥʠʝ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʟʘʜʘʯ. ɼʘʥʥʳʝ ʩʦ ʚʩʝʭ 

ʩʪʘʥʮʠʡ ʥʘʙʣʜʁʝʥʠʡ ʧʦʩʪʫʧʘʁʪ ʚ ʨʝʞʠʤʝ ʨʝʘʣʥɹʦʛʦ 

ʚʨʝʤʝʥʠ ʚ ʦʙʲʝʤʝ ʧʨʠʤʝʨʥʦ 800 ʄʙ ʟʘ ʩʫʪʢʠ ʠ ʧʝʨʝ-

ʜʘʁʪʩʷ ʚ ʧʦʨʷʜʢʝ ʦʙʤʝʥʘ ʚ ʜʨʫʛʠʝ ʦʨʛʘʥʠʟʘʮʠʠ ʚ 

ʦʙʝ̡ʤʝ 600 ʄʙ ʚ ʜʝʥʴ. ʉʦʟʜʘʥʘ ʠ ʫʩʧʝʥhʦ ʨʘʙʦʪʘʝʪ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʢʦʥʪʨʦʣʷ ʟʘ ʧʦʩʪʫʧʣʝ-

ʥʠʝʤ ʠ ʧʝʨʝʜʘʯʝʡ ʜʘʥʥʳʭ. ʈʝʛʫʣʷʨʥʦ ʚʝʜʝʪʩʷ ʨʘʩʯʝʪ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʦʙʲʝʤʘ ʧʦʩʪʫʧʘʶɦʠʭ ʠ 

ʧʝʨʝʜʘʚʘʝʤʳʭ ʜʘʥʥʳʭ ʧʦ ʢʘʞʜʦʡ ʢʦʤʧʦʥʝʥʪʝ ʢʘʞ-

ʜʦʡ ʩʪʘʥʮʠʠ. ɺʩʝ ʨʝʟʫʣʴʪʘʪʳ ʟʘʥʦʩʷʪʩʷ ʚ ʩʧʝʮʠʘʣʴ-

ʥʫʶ ʙʘʟʫ ʜʘʥʥʳʭ, ʜʦʩʪʫʧ ʢ ʢʦʪʦʨʦʡ ʚʦʟʤʦʞʝʥ ʯʝʨʝʟ 

ʚʝʙ-ʩʘʡʪ ʎʝʥʪʨʘ ʜʘʥʥʳʭ. 

ɺ ʎʝʥʪʨʝ ʦʨʛʘʥʠʟʦʚʘʥʘ ʢʨʫʛʣʦʩʫʪʦʯʥʘʷ ʨʘʙʦʪʘ 

ʩʧʝʮʠʘʣʠʩʪʦʚ - ʘʥʘʣʠʪʠʢʦʚ. ɺʝʜʝʪʩʷ ʦʙʨʘʙʦʪʢʘ ʜʘʥ-

ʥʳʭ ʚ ʨʘʟʥʳʭ ʨʝʞʠʤʘʭ ʦʧʝʨʘʪʠʚʥʦʩʪʠ. ɺ ʎʝʥʪʨʝ 

ʜʘʥʥʳʭ ʩʦʟʜʘʁʪʩʷ ʩʣʝʜʫʶɦʠʝ ʚʠʜʳ ʩʝʡʩʤʦʣʦʛʠʯʝ-

ʩʢʠʭ ʙʶʣʣʝʪʝʥʝʡ: 

1. ɸʚʪʦʤʘʪʠʯʝʩʢʠʡ ʩʝʡʩʤʦʣʦʛʠʯʝʩʢʠʡ ʙʶʣʣʝʪʝʥʴ. 

2. ʆʧʝʨʘʪʠʚʥʳʡ ʠʥʪʝʨʘʢʪʠʚʥʳʡ ʩʝʡʩʤʦʣʦʛʠʯʝ-

ʩʢʠʡ ʙʶʣʣʝʪʝʥʴ. 

3. ʉʚʦʜʥʳʡ ʦʧʝʨʘʪʠʚʥʳʡ ʩʝʡʩʤʦʣʦʛʠʯʝʩʢʠʡ 

ʙʶʣʣʝʪʝʥʴ ʧʦ ʜʘʥʥʳʤ ʀɻʀ ʅʗʎ ʈʂ ʠ ʉʆʄʕ 

ʄʆʅ ʈʂ. 

4. ʂʘʪʘʣʦʛʠ ʟʝʤʣʝʪʨʩ̫ʝʥʠʡ ʠ ʚʟʨʳʚʦʚ (ʧʦʩʣʝ 

ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʠʩʪʦʯʥʠʢʦʚ). 

5. ɸʚʪʦʤʘʪʠʯʝʩʢʠʡ ʙʶʣʣʝʪʝʥʴ ʠʥʬʨʘʟʚʫʢʦʚʳʭ 

ʩʦʙʪrʠʡ. 

ɿʘ ʛʦʜ ʚ ʧʨʝʜʝʣʘʭ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ ʨʝʛʠʩʪʨʠʨʫ-

ʝʪʩʷ ʠ ʦʙʨʘʙʘʪʚrʘʝʪʩʷ 12 000 ï 14 000 ʩʝʡʩʤʠʯʝʩʢʠʭ 

ʩʦʙʪrʠʡ. ʅʘ ʨʠʩʫʥʢʝ 4 ʧʨʠʚʝʜʝʥʘ ʢʘʨʪʘ ʵʧʠʮʝʥʪʨʦʚ 

ʩʦʙʪrʠʡ ʧʦ ʜʘʥʥʳʤ ʠʥʪʝʨʘʢʪʠʚʥʦʛʦ ʙʶʣʣʝʪʝʥʷ ʟʘ 

2006 ʛ. 

ʀʥʬʦʨʤʘʮʠʷ ʧʦ ʩʝʡʩʤʠʯʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʠ ʂʘʟʘʭ-

ʩʪʘʥʘ ʠ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʨʝʰʝ-

ʥʠʷ ʟʘʜʘʯ ʧʨʦʛʥʦʟʘ ʟʝʤʣʝʪʨʩ̫ʝʥʠʡ ʠ ʦʮʝʥʢʠ ʩʝʡʩʤʠ-

ʯʝʩʢʦʡ ʦʧʘʩʥʦʩʪʠ. 

ʎʝʥʪʨ ʜʘʥʥʳʭ ʚʝʜʝʪ ʙʦʣʴʰʫʶ ʨʘʙʦʪʫ ʧʦ ʦʙʤʝʥʫ 

ʜʘʥʥʤrʠ ʩ ʜʨʫʛʠʤʠ ʦʨʛʘʥʠʟʘʮʠʤ̫ʠ ʠ ʎʝʥʪʨʘʤʠ. 

ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʠʩʭʦʜʥʳʝ ʩʝʡʩʤʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʚ ʨʝ-

ʞʠʤʝ ʨʝʘʣʥɹʦʛʦ ʚʨʝʤʝʥʠ ʧʝʨʝʜʘʁʪʩʷ ʚ ʄʝʞʜʫʥʘ-

ʨʦʜʥʳʡ ʮʝʥʪʨ ʜʘʥʥʳʭ ʚ ɺʝʥʫ, ʚ ɸʤʝʨʠʢʘʥʩʢʠʡ ʥʘ-

ʮʠʦʥʘʣʴʥʳʡ ʮʝʥʪʨ ʜʘʥʥʳʭ ʚʦ ʌʣʦʨʠʜʫ, ʚ ʎʝʥʪʨ ʤʝ-

ʞʜʫʥʘʨʦʜʥʦʛʦ ʢʦʥʩʦʨʮʠʫʤʘ IRIS. ɸʚʪʦʤʘʪʠʯʝʩʢʠʡ 

ʩʝʡʩʤʦʣʦʛʠʯʝʩʢʠʡ ʙʶʣʣʝʪʝʥʴ ʧʝʨʝʜʘʝʪʩʷ ʚ ɽʚʨʦʧʝʡ-

ʩʢʠʡ ʩʨʝʜʠʟʝʤʥʦʤʦʨʩʢʠʡ ʮʝʥʪʨ (EMSC) ʚ ʇʘʨʠʞ 

(ʌʨʘʥʮʠʷ). ɿʘʢʣʯʁʠʪʝʣʴʥʳʡ ʠʥʪʝʨʘʢʪʠʚʥʳʡ ʩʝʡʩʤʦ-

ʣʦʛʠʯʝʩʢʠʡ ʙʶʣʣʝʪʝʥʴ ʧʦʩʪʫʧʘʝʪ ʚ ʄʝʞʜʫʥʘʨʦʜʥʳʡ 

ʩʝʡʩʤʦʣʦʛʠʯʝʩʢʠʡ ʮʝʥʪʨ (ISC) ʚ ɸʥʛʣʠ;ʁ ʩʚʦʜʢʠ ʧʦ 

ʩʠʣʴʥʳʤ ʟʝʤʣʝʪʨʩ̫ʝʥʠ̫ʤ ʤʠʨʘ ʧʝʨʝʜʘʁʪʩʷ ʚ ʎʝʥʪʨ 

ʛʝʦʬʠʟʠʯʝʩʢʦʡ ʩʣʫʞʙʳ ʈʦʩʩʠʠ ʚ ʛ. ʆʙʥʠʥʩʢ. ʇʦ ʟʘ-

ʧʨʦʩʫ ʜʘʥʥʤrʠ ʎʝʥʪʨʘ ʧʦʣʴʟʫʁʪʩʷ ʩʧʝʮʠʘʣʠʩʪʳ 

ʨʘʟʥʳʭ ʩʪʨʘʥ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʩʧʝʮʠʘʣʠʩʪʘʤ ʎʝʥʪʨʘ 

ʀɻʀ ʅʗʎ ʈʂ ʜʦʩʪʫʧʥʘ ʣʶʙʘʷ ʠʥʬʦʨʤʘʮʠʷ, ʠʤʝʶ-

ʱʘʩ̫ʷ ʚ ʄʝʞʜʫʥʘʨʦʜʥʳʭ ʮʝʥʪʨʘʭ ʜʘʥʥʳʭ, ʢʘʢ ʥʝʧʦ-

ʩʨʝʜʩʪʚʝʥʥʦ ʧʦ ʠʩʭʦʜʥʳʤ ʜʘʥʥʳʤ ʩʪʘʥʮʠʡ ʤʠʨʘ, ʪʘʢ 

ʠ ʧʦ ʧʨʦʜʫʢʪʘʤ ʦʙʨʘʙʦʪʢʠ. ʕʪʦ ʧʦʟʚʦʣʝ̫ʪ ʧʦʚʩrʠʪʴ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʥʘʫʯʥʳʭ ʨʘʟʨʘʙʦʪʦʢ ʚ ʦʙʣʘʩʪʠ ʩʝʡʩ-

ʤʦʣʦʛʠʠ ʠ ʷʜʝʨʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ. 

 

ʈʠʩʫʥʦʢ 4. ʕʧʠʮʝʥʪʨr ʩʝʡʩʤʠʯʝʩʢʠʭ ʩʦʙʪrʠʡ ʧʦ ʜʘʥʥʳʤ 

ʙʶʣʣʝʪʝʥʷ ʎʝʥʪʨʘ ʜʘʥʥʳʭ ʀɻʀ ʅʗʎ ʈʂ ʟʘ ʧʝʨʠʦʜ  

ʩ 1 ʷʥʚʘʨʷ ʧʦ 31 ʜʝʢʘʙʨʷ 2006 ʛ. (ʚʩʝʛʦ 13 553 ʩʦʙʪrʠʡ) 

ʉʠʩʪʝʤʘ ʥʘʙʣʜʁʝʥʠʡ ʪʨʝʙʫʝʪ ʢʘʢ ʪʝʭʥʠʯʝʩʢʦʛʦ, 

ʪʘʢ ʠ ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ. ɼʣʷ ʧʦʚʳhʝʥʠʷ ʪʦʯ-

ʥʦʩʪʠ ʣʦʢʘʮʠʠ ʵʧʠʮʝʥʪʨʘ ʩʦʙʪrʠʷ ʠ ʩʥʠʞʝʥʠʷ ʤʘʛ-

ʥʠʪʫʜʥʦʛʦ ʧʦʨʦʛʘ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʳʭ ʟʝʤʣʝʪʨʩ̫ʝʥʠʡ 

ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʂʘʟʘʭʩʪʘʥʘ ʥʝʦʙʭʦʜʠʤʦ ʧʦʩʪʨʦʠʪʴ 

ʩʦʚʨʝʤʝʥʥʫʶ ʩʝʡʩʤʠʯʝʩʢʫʶ ʛʨʫʧʧʫ ʚ ʎʝʥʪʨʘʣʴʥʦʤ 

ʂʘʟʘʭʩʪʘʥʝ, ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʚ ʨʘʡʦʥʝ ʛ. ɾʝʟʢʘʟ-

ʛʘʥ. ɾʝʣʘʪʝʣʴʥʦ ʪʘʢʞʝ ʦʪʢʨʪrʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ 

ʪʨʝʭʢʦʤʧʦʥʝʥʪʥʦʡ ʩʪʘʥʮʠʠ ʚ ɿʘʧʘʜʥʦʤ ʂʘʟʘʭʩʪʘʥʝ. 

ʊʨʝʙʫʁʪ ʤʦʜʝʨʥʠʟʘʮʠʠ ʙʦʣʴʰʝʙʘʟʦʚʘʷ ʩʠʩʪʝʤʘ ʚ 

ɹʦʨʦʚʦʤ ʩ ʪʨʝʤʷ ʝʝ ʧʦʜʛʨʫʧʧʘʤʠ ɺʦʩʪʦʯʥʦʝ, ʏʢʘʣʦ-

ʚʦ, ɿʝʨʝʥʜʘ, ʘ ʪʘʢʞʝ ʜʚʝ ʠʥʬʨʘʟʚʫʢʦʚʳʝ ʩʪʘʥʮʠʠ ʚ 

ɹʦʨʦʚʦʤ ʠ ʂʫʨʯʘʪʦʚʝ. ɺʘʞʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ - ʧʨʦ-

ʜʦʣʞʝʥʠʝ ʥʘʫʯʥʦ - ʤʝʪʦʜʠʯʝʩʢʠʭ ʨʘʙʦʪ ʧʦ ʢʘʣʠʙ-

ʨʦʚʢʝ ʩʝʡʩʤʠʯʝʩʢʠʭ ʛʨʫʧʧ ʠ ʚʥʝʜʨʝʥʠʶ ʨʝʟʫʣʴʪʘʪʦʚ 

ʢʘʣʠʙʨʦʚʢʠ ʚ ʧʨʘʢʪʠʢʫ ʨʫʪʠʥʥʦʡ ʦʙʨʘʙʦʪʢʠ. 

ɺʩʝ ʵʪʦ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʩʦʚʝʨhʝʥʩʪʚʦʚʘ-

ʥʠʶ ʢʦʥʪʨʦʣʷ ʟʘ ʚʳʧʦʣʥʝʥʠʝʤ ɼʦʛʦʚʦʨʘ ʦ ʚʩʝʦʙʲ-

ʝʤʣʶɦʝʤ ʟʘʧʨʝɦʝʥʠʠ ʷʜʝʨʥʳʭ ʠʩʧʪrʘʥʠʡ ʚ ʨʘʤʢʘʭ 

ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ, ʘ ʪʘʢʞʝ 

ʦʙʝʩʧʝʯʝʥʠʶ ʩʝʡʩʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘ ʪʝʨʨʠ-

ʪʦʨʠʠ ʂʘʟʘʭʩʪʘʥʘ. 
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 ʡʝʩʽ ʜʘʤʫʳ ʤʝʥ ʧʘʡʜʘʣʘʥʫװʣ ʞײʙ שʤʦʥʠʪʦʨʠʥʛʪʽ ץʘʰʘ ʩʠʧʘʪʪʘʤʘʩʳ ʞᴅʥʝ ʛʝʦʬʠʟʠʢʘʣʳץʳʩץ ,ʨʫ ʭʨʦʥʠʢʘʩʳײפ

ʧʝʨʩʧʝʢʪʠʚʘʣʘʨʳ ʢʝʣʪʽʨʽʣʛʝʥ. 
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ʀʉʇʆʃʔɿʆɺɸʅʀɽ ɼɸʅʅʓʍ ʀ ʇʈʆɼʋʂʊʆɺ ʆʈɻɸʅʀɿɸʎʀʀ ʇʆ ɼʆɻʆɺʆʈʋ ʆ ɺʉɽʆɹʒɽʄʃʖʑɽʄ 

ɿɸʇʈɽʑɽʅʀʀ ʗɼɽʈʅʓʍ ʀʉʇʓʊɸʅʀʁ ɺ ʉɽʁʉʄʀʏɽʉʂʆʄ ʄʆʅʀʊʆʈʀʅɻɽ ʈʆʉʉʀʀ 

ʉʪʘʨʦʚʦʡʪ ʆ.ɽ., ɻʘʙʩʘʪʘʨʦʚʘ ʀ.ʇ., ʂʦʣʦʤʠʝʮ ʄ.ɺ. 

ɻʝʦʬʠʟʠʯʝʩʢʘʷ ʩʣʫʞʙʘ ʈɸʅ, ʆʙʥʠʥʩʢ, ʈʦʩʩʠʷ 

ʇʨʝʜʩʪʘʚʣʝʥ ʦʙʟʦʨ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ɻʝʦʬʠʟʠʯʝʩʢʦʡ ʩʣʫʞʙʦʡ ʈɸʅ ʜʘʥʥʳʭ ʠ ʧʨʦʜʫʢʪʦʚ ʆʨʛʘʥʠʟʘʮʠʠ ʧʦ 

ɼʦʛʦʚʦʨʫ ʦ ʚʩʝʦʙʲʝʤʣʶʱʝʤ ʟʘʧʨʝʱʝʥʠʠ ʷʜʝʨʥʳʭ ʠʩʧʳʪʘʥʠʡ (ʆɼɺɿʗʀ) ʠ ʂʘʟʘʭʩʪʘʥʩʢʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ 

ʮʝʥʪʨʘ ʜʘʥʥʳʭ (ʎʝʥʪʨ ʩʙʦʨʘ ʠ ʦʙʨʘʙʦʪʢʠ ʩʧʝʮʠʘʣʴʥʦʡ ʩʝʡʩʤʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʀʥʩʪʠʪʫʪʘ ʛʝʦʬʠʟʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʷʜʝʨʥʦʛʦ ʮʝʥʪʨʘ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ) ʚ ʩʝʡʩʤʠʯʝʩʢʦʤ ʤʦʥʠʪʦʨʠʥʛʝ ʈʦʩʩʠʠ ʠ 

ʩʦʧʨʝʜʝʣʴʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʧʨʠ  ʨʘʟʣʠʯʥʳʭ ʨʝʞʠʤʘʭ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ. 

ʉʠʩʪʝʤʘ, ʩʦʟʜʘʚʘʝʤʘʷ ʆʨʛʘʥʠʟʘʮʠʝʡ ʧʦ ɼʦʛʦʚʦʨʫ 

ʦ ʚʩʝʦʙʝ̡ʤʣʶɦʝʤ ʟʘʧʨʝɦʝʥʠʠ ʷʜʝʨʥʳʭ ʠʩʧʪrʘʥʠʡ 

(ʆɼɺɿʗʀ), ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʄʝʞʜʫʥʘʨʦʜʥʫʶ ʩʠʩʪʝ-

ʤʫ ʤʦʥʠʪʦʨʠʥʛʘ IMS (International Monitoring System) 

ʠ ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʮʝʥʪʨ ʜʘʥʥʳʭ IDC (International 

Data Centre). IMS ʩʦʩʪʦʠʪ ʠʟ ʚʳʩʦʢʦʯʫʚʩʪʚʠʪʝʣʴʥʳʭ ʠ 

ʥʘʜʝʞʥʳʭ ʚ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʪʘʥʮʠʡ. ʂʦʥʬʠʛʫʨʘʮʠʷ ʩʝ-

ʪʠ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʨʘʚʥʦʤʝʨʥʦʝ ʧʦʢʨʪrʠʝ ʚʩʝʛʦ 

ʟʝʤʥʦʛʦ ʰʘʨʘ. IDC ʦʙʣʘʜʘʝʪ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʤ 

ʪʝʭʥʠʯʝʩʢʠʤ ʠ ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ, ʧʦʟʚʦ-

ʣʷʶɦʠʤ ʫʚʝʨʝʥʥʦ ʧʦʣʫʯʘʪʴ ʧʘʨʘʤʝʪʨʳ ʵʧʠʮʝʥʪʨʦʚ 

ʩʝʡʩʤʠʯʝʩʢʠʭ ʩʦʙʪrʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʈʦʩʩʠʠ ʧʨʘʢʪʠʯʝʩʢʠ ʩ ʤʘʛʥʠʪʫʜʥʦʛʦ ʫʨʦʚʥʷ Ó 4. ʅʘ-

ʟʚʘʥʥʳʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘ ʷʚʣʷʁʪʩʷ ʦʩʥʦʚʦʧʦʣʘʛʘʶɦʠ-

ʤʠ ʜʣʷ ʰʠʨʦʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʪʠʭ ʜʘʥʥʳʭ ʚ ʥʘ-

ʮʠʦʥʘʣʴʥʦʡ ʩʝʡʩʤʠʯʝʩʢʦʡ ʩʝʪʠ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ 

ʥʘʫʢ, ʦʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʟʘʜʘʯ ʢʦʪʦʨʦʡ ʷʚʣʝ̫ʪʩʷ 

ʩʝʡʩʤʠʯʝʩʢʠʡ ʤʦʥʠʪʦʨʠʥʛ ʥʝ ʪʦʣʴʢʦ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩ-

ʩʠʠ, ʥʦ ʠ ʉʝʚʝʨʥʦʡ ɽʚʨʘʟʠʠ. 

ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ɻʝʦʬʠʟʠʯʝʩʢʦʡ ʩʣʫʞʙʳ ʈɸʅ ʠ 

ʆɼɺɿʗʀ ʟʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʦʩʫʱʝʩʪʚʣʝ̫ʪʩʷ ʚ ʦʩ-

ʥʦʚʥʦʤ ʧʦ ʪʨʝʤ ʥʘʧʨʘʚʣʝʥʠ̫ʤ: 

1. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʥʥʳʭ ʩʝʪʠ IMS ʠ ʧʨʦʜʫʢʪʦʚ 

IDC ʚ ʨʝʞʠʤʝ ʉʣʫʞʙʳ ʩʨʦʯʥʳʭ ʜʦʥʝʩʝʥʠʡ  

(ʉʉɼ). 

2. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʥʥʳʭ REB (Reviewed event 

bulletin) IDC ʜʣʷ ʫʪʦʯʥʝʥʥʦʡ ʦʙʨʘʙʦʪʢʠ ʜʘʥ-

ʥʳʭ ʩ ʚʳʧʫʩʢʦʤ ʦʧʝʨʘʪʠʚʥʦʛʦ ʩʝʡʩʤʦʣʦʛʠʯʝ-

ʩʢʦʛʦ ʙʶʣʣʝʪʝʥʷ. 

3. ʇʨʦʚʝʜʝʥʠʝ ʜʝʪʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʦʪʜʝʣʴʥʳʭ 

ʩʝʡʩʤʠʯʝʩʢʠʭ ʩʦʙʪrʠʡ ʩʦ ʩʙʦʨʦʤ ʜʦʧʦʣʥʠ-

ʪʝʣʴʥʳʭ ʚʦʣʥʦʚʳʭ ʬʦʨʤ ʠ ʠʭ ʦʙʨʘʙʦʪʢʦʡ. 

ʇʨʠʤʝʥʷʝʤʘʷ ʚ ʉʉɼ ɻʉ ʈɸʅ ʪʝʭʥʦʣʦʛʠʷ ʦʧʨʝʜʝ-

ʣʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʛʠʧʦʮʝʥʪʨʦʚ ʟʝʤʣʝʪʨʩ̫ʝʥʠʡ ʦʩʥʦ-

ʚʚrʘʝʪʩʷ ʥʘ ʥʝʧʨʝʨʳʚʥʦʤ ʧʦʣʫʯʝʥʠʠ ʮʠʬʨʦʚʳʭ ʟʘ-

ʧʠʩʝʡ ʚ ʨʝʞʠʤʝ, ʙʣʠʟʢʦʤ ʢ ʨʝʘʣʥɹʦʤʫ ʚʨʝʤʝʥʠ, ʦʪ 

42 ʩʝʡʩʤʠʯʝʩʢʠʭ ʩʪʘʥʮʠʡ, ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʢʦʪʦʨʳʭ 

ʨʘʩʧʦʣʦʞʝʥʘ ʥʘ ɽʚʨʦʘʟʠʘʪʩʢʦʤ ʢʦʥʪʠʥʝʥʪʝ. ʋʣʫʯ-

ʰʝʥʠʝ ʦʢʨʫʞʝʥʠʷ ʵʧʠʮʝʥʪʨʘ ʠʟʫʯʘʝʤʦʛʦ ʩʦʙʪrʠʷ 

ʜʦʩʪʠʛʘʝʪʩʷ ʚ ʉʉɼ ʟʘ ʩʯʝʪ ʧʨʠʚʣʝʯʝʥʠʷ ʜʦʧʦʣʥʠ-

ʪʝʣʴʥr ʭ ʜʘʥʥʳʭ ʦʪʜʝʣʴʥʳʭ ʩʝʡʩʤʠʯʝʩʢʠʭ ʛʨʫʧʧ ʄʝ-

ʞʜʫʥʘʨʦʜʥʦʡ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ IMS ʠ ʧʨʦʜʫʢ-

ʪʦʚ IDC, ʪʘʢʠʭ, ʥʘʧʨʠʤʝʨ, ʢʘʢ SLSD (Standard List of 

Signal Detections) ʠ  SEL1, SEL2 (Standard Event 

Lists). ʈʘʩʧʦʣʦʞʝʥʠʝ ʩʪʘʥʮʠʡ çʚʠʨʪʫʘʣʥɹʦʡè ʩʝʪʠ, 

ʠʩʧʦʣʴʟʫʝʤʦʡ ʚ ʉʉɼ, ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 1. 

 

 
1 ï ʀʥʬʦʨʤʘʮʠʦʥʥʦ-ʦʙʨʘʙʘʪʳʚʘʶʱʠʡ  ʮʝʥʪʨ; 2 ïʩʪʘʥʮʠʠ ɻʉ ʈɸʅ, ʫʯʘʩʪʚʫʶʱʠʝ ʚ ʉʉɼ;  

3 ïʩʪʘʥʮʠʠ ʜʨʫʛʠʭ ʩʝʪʝʡ, ʫʯʘʩʪʚʫʶʱʠʝ ʚ ʉʉɼ; 4 ïʩʪʘʥʮʠʠ, ʜʘʥʥʳʝ ʧʦ ʢʦʪʦʨʳʤ ʧʦʩʪʫʧʘʶʪ ʚ ʚʠʜʝ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʚʳʜʝʣʝʥʥʳʭ ʚʩʪʫʧʣʝʥʠʡ 

ʈʠʩʫʥʦʢ 1. ʉʦʚʨʝʤʝʥʥʘʷ ʩʝʡʩʤʠʯʝʩʢʘʷ ʩʝʪʴ ʩʪʘʥʮʠʡ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʨʘʙʦʪʝ  

ʉʣʫʞʙʳ ʩʨʦʯʥʳʭ ʜʦʥʝʩʝʥʠʡ ɻʉ ʈɸʅ,  ʚ ʀʥʬʦʨʤʘʮʠʦʥʥʦ-ʦʙʨʘʙʘʪʳʚʘʶʱʝʤ ʮʝʥʪʨʝ ʆʙʥʠʥʩʢʘ 



ʁʊʈʇʄʕʀʇɻɹʆʁɾ ɽɹʆʆʔʎ ʁ ʈʉʇɽʌʃʋʇɻ ʇʉɼɹʆʁʀɹʏʁʁ ʈʇ ɽʇɼʇɻʇʉʌ  
ʇ ɻʊɾʇɺʓɾʅʄʗʒɾʅ ʀɹʈʉɾʒɾʆʁʁ ʘɽɾʉʆʔʎ ʁʊʈʔʋɹʆʁʂ ɻ ʊɾʂʊʅʁʐɾʊʃʇʅ ʅʇʆʁʋʇʉʁʆɼɾ ʉʇʊʊʁʁ 
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ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩʫʥʢʘ 1, ʚ ʉʉɼ ʧʨʠʥʠʤʘʁʪ ʫʯʘ-
ʩʪʠʝ ʩʣʝʜʫʶɦʠʝ ʩʪʘʥʮʠʠ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʩʝʪʠ ʩʝʡʩ-
ʤʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʆɼɺɿʗʀ (IMS): AKASG ï 
Malin Array, Ukraine; BRTR - Keskin Short-Period Ar-
ray, Turkey; BGCA- Bogoin, Central African Republic; 
CMAR-Chiang Mai Array, Tailand; FINES ï FI-NESS 
Array, Finland; HIA- Hailar, China; KMBO- Kili mam-
bogo, Kenya; KSAR- Wonju Array, South Korea; 
MKAR ï Makanchi Array, Kazakhstan; WRA- Warra-
munga Array, Australia; YKA ï Yellowknife Array, 
Canada; ZAL ï Zalesovo, Russia. ʊʦʣʴʢʦ ʟʘ ʧʝʨʚʫʶ 
ʧʦʣʦʚʠʥʫ 2006 ʛ. ʦʥʠ ʫʯʘʩʪʚʦʚʘʣʠ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʧʘ-
ʨʘʤʝʪʨʦʚ 72% ʟʝʤʣʝʪʨʩ̫ʝʥʠʡ, ʧʨʦʰʝʜhʠʭ ʦʙʨʘʙʦʪ-
ʢʫ ʚ ʉʉɼ ɻʉ ʈɸʅ (ʨʠʩʫʥʦʢ 2ʘ).  

 
ʘ ï IMS ʠʟ SLSD (ʦʙʱʝʝ ʯʠʩʣʦ ʟʝʤʣʝʪʨʩ̫ʝʥʠʡ 1124) 

 
ʙ ï  ʅʗʎ ʈʂ (ʦʙʱʝʝ ʯʠʩʣʦ ʟʝʤʣʝʪʨʩ̫ʝʥʠʡ 1250) 

ʇʦ ʦʩʠ ʘʙʩʮʠʩʩ ï ʥʘʠʤʝʥʦʚʘʥʠʝ ʩʪʘʥʮʠʡ 

ʈʠʩʫʥʦʢ 2. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʧʝʨʚʦʤ ʧʦʣʫʛʦʜʠʠ 2006 ʛ.  
ʚ ʉʣʫʞʙʝ ʩʨʦʯʥʳʭ ʜʦʥʝʩʝʥʠʡ ɻʉ ʈɸʅ ʜʘʥʥʳʭ ʩʪʘʥʮʠʡ  

ʅʘʠʙʦʣʴʰʠʡ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʚʢʣʘʜ ʚ ʠʩʧʦʣʴ-
ʟʫʝʤʳʝ ʜʘʥʥʳʝ ʚʥʦʩʷʪ ʩʝʡʩʤʠʯʝʩʢʠʝ ʩʪʘʥʮʠʠ FINES 
ʠ MKAR, ʥʝʩʢʦʣʴʢʦ ʫʩʪʫʧʘʝʪ ʠʤ ʧʦ ʠʥʬʦʨʤʘʪʠʚʥʦ-
ʩʪʠ ʩʪʘʥʮʠʷ AKASG. 
ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʩʣʦʞʠʣʠʩʴ ʪʝʩʥʳʝ ʦʪʥʦhʝʥʠ̫ 

ʉʉɼ ɻʉ ʈɸʅ ʩ ʂʘʟʘʭʩʪʘʥʩʢʠʤ ʥʘʮʠʦʥʘʣʴʥʳʤ ʮʝʥ-
ʪʨʦʤ ʜʘʥʥʳʭ (ʎʉʆʉʉʀ ʀɻʀ ʅʗʎ ʈʂ), ʧʦʣʫʯʘʶ-
ʱʠʤ ʠʥʬʦʨʤʘʮʠʶ ʚ ʨʝʞʠʤʝ ʨʝʘʣʥɹʦʛʦ ʚʨʝʤʝʥʠ ʦʪ 
ʥʝʩʢʦʣʴʢʠʭ ʚʩrʦʢʦʯʫʚʩʪʚʠʪʝʣʴʥʭr ʩʝʡʩʤʠʯʝʩʢʠʭ 
ʛʨʫʧʧ, ʩʦʟʜʘʥʥʳʭ ʚ ʩʦʩʪʘʚʝ ʩʝʪʠ ʩʪʘʥʮʠʡ ʅʘʮʠʦ-
ʥʘʣʴʥʦʛʦ ʷʜʝʨʥʦʛʦ ʮʝʥʪʨʘ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ 
(ʅʗʎ ʈʂ). ʊʘʢ ʢʘʢ ʩʝʪʴ ɻʝʦʬʠʟʠʯʝʩʢʦʡ ʩʣʫʞʙʳ ʈɸʅ 
ʥʝ ʠʤʝʝʪ ʚ ʩʚʦʝʤ ʩʦʩʪʘʚʝ ʩʝʡʩʤʠʯʝʩʢʠʭ ʛʨʫʧʧ ʘʥʘʣʦ-
ʛʠʯʥʦʛʦ  ʢʣʘʩʩʘ, ʪʦ ʵʪʠ ʜʘʥʥʳʝ ʠʛʨʘʁʪ ʙʦʣʴʰʫʶ 
ʨʦʣʴ ʧʨʠ ʚʳ̫ʚʣʝʥʠʠ ʩʝʡʩʤʠʯʝʩʢʠʭ ʩʦʙʪrʠʡ ʥʘ ɺʦʩ-
ʪʦʯʥʦ-ɽʚʨʦʧʝʡʩʢʦʡ ʧʣʘʪʬʦʨʤʝ, ʋʨʘʣʝ, ɿʘʧʘʜʥʦ-ʉʠ-

ʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʝ, ʚ ɸʣʪʘʝ-ʉʘ̫ʥʩʢʦʤ ʨʝʛʠʦʥʝ, ʚ 
ʜʨʫʛʠʭ ʨʝʛʠʦʥʘʭ ʈʦʩʩʠʠ ʠ ʉʝʚʝʨʥʦʡ ɽʚʨʘʟʠʠ. ɼʣʷ 
ʦʧʨʝʜʝʣʝʥʠʷ 80% ʟʝʤʣʝʪʨʩ̫ʝʥʠʡ ʠʩʧʦʣʴʟʫʁʪʩʷ ʜʘʥ-
ʥʳʝ ʭʦʪʷ ʙʳ ʦʜʥʦʡ ʠʟ ʩʪʘʥʮʠʡ ʩʝʪʠ ʅʗʎ ʈʂ, ʘ ʥʘʠ-
ʙʦʣʝʝ ʯʘʩʪʦ - ʜʘʥʥʳʝ ʩʪʘʥʮʠʡ ɹʦʨʦʚʦʝ (BRVK) ʠ 
ʂʫʨʯʘʪʦʚ (KURK) - ʨʠʩʫʥʦʢ 2 ʙ. 
ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʩʙʦʨʘ, 

ʦʙʨʘʙʦʪʢʠ ʩʝʡʩʤʦʣʦʛʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠ ʜʘʥʥʳʭ 
ʮʠʬʨʦʚʳʭ ʩʪʘʥʮʠʡ ʚ ʨʝʞʠʤʝ, ʙʣʠʟʢʦʤ ʢ ʨʝʘʣʥɹʦʤʫ 
ʚʨʝʤʝʥʠ, ʘ ʪʘʢʞʝ ʚʥʝʜʨʝʥʠʝ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʦʧʨʝ-
ʜʝʣʝʥʠʷ ʢʦʦʨʜʠʥʘʪ ʵʧʠʮʝʥʪʨʦʚ ʩ ʧʦʩʣʝʜʫʶɦʠʤ ʘʥʘ-
ʣʠʟʦʤ ʝʛʦ ʩʧʝʮʠʘʣʠʩʪʦʤ - ʛʝʦʬʠʟʠʢʦʤ, ʧʨʠʚʝʣʦ ʢ 
ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʨʦʩʪʫ ʯʠʩʣʘ ʩʦʙʪrʠʡ, ʣʦʢʘʣʠʟʫʝʤʳʭ 
ʚ ʉʣʫʞʙʝ ʩʨʦʯʥʳʭ ʜʦʥʝʩʝʥʠʡ (ʨʠʩʫʥʦʢ 3). 

 

ʈʠʩʫʥʦʢ 3. ʈʦʩʪ ʯʠʩʣʘ ʟʝʤʣʝʪʨʩ̫ʝʥʠʡ (N), ʦʙʨʘʙʦʪʘʥʥʳʭ 
ʉʣʫʞʙʦʡ ʩʨʦʯʥʳʭ ʜʦʥʝʩʝʥʠʡ ʚ 1996 - 2005 ʛʛ. 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩʫʥʢʘ 3, ʯʠʩʣʦ ʟʝʤʣʝʪʨʩ̫ʝʥʠʡ, 
ʦʙʨʘʙʦʪʘʥʥʳʭ ʚ ʉʉɼ,  ʟʘ ʧʦʩʣʝʜʥʠʝ 10 ʣʝʪ ʫʚʝʣʠʯʠ-
ʣʦʩʴ ʙʦʣʝʝ, ʯʝʤ ʚ 10 ʨʘʟ, ʟʘ ʧʦʩʣʝʜʥʠʝ 5 ʣʝʪ ï ʙʦʣʝʝ, 
ʯʝʤ ʚ 2 ʨʘʟʘ. ʅʝʩʦʤʥʝʥʥʦ, ʙʦʣʴʰʦʡ ʚʢʣʘʜ ʚ ʵʪʫ ʜʠ-
ʥʘʤʠʢʫ ʚʥʦʩʠʪ ʫʩʪʦʡʯʠʚʳʡ ʦʙʤʝʥ ʜʘʥʥʤrʠ ʧʦ ʩʪʘʥ-
ʮʠ̫ʤ IMS ʠ ʅʗʎ ʈʂ. ʉʚʝʜʝʥʠʷ ʦʪ ʩʝʪʝʡ ʩʪʘʥʮʠʡ, ʦʙ-
ʩʣʫʞʠʚʘʝʤʳʭ ʵʪʠʤʠ ʮʝʥʪʨʘʤʠ, ʦʩʦʙʝʥʥʦ ʥʝʦʙʭʦʜʠ-
ʤʳ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʦʨʜʠʥʘʪ ʟʝʤʣʝʪʨʩ̫ʝʥʠʡ ʥʘ 
ʪʝʨʨʠʪʦʨʠʠ ʉʨʝʜʥʝ-ɸʟʠʘʪʩʢʠʭ ʛʦʩʫʜʘʨʩʪʚ, ʢʦʪʦʨʘʷ 
ʷʚʣʝ̫ʪʩʷ ʚʳʩʦʢʦʩʝʡʩʤʠʯʥʦʡ. ɺ ʨʷʜʝ ʩʣʫʯʘʝʚ, ʜʘʥʥʳʝ 
ʩʪʘʥʮʠʡ ʅʗʎ ʈʂ ʧʨʝʦʙʣʘʜʘʁʪ ʧʨʠ ʣʦʢʘʮʠʠ, ʠʣʠ ʞʝ 
ʠʭ ʫʯʘʩʪʠʝ ʩʫʱʝʩʪʚʝʥʥʦ ʫʣʫʯʰʘʝʪ ʦʢʨʫʞʝʥʠʝ ʚʳ̫ʚ-
ʣʷʝʤʦʛʦ ɻʧʠʮʝʥʪʨʘ, ʘ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʠ ʢʘʯʝʩʪʚʦ 
ʦʧʨʝʜʝʣʝʥʠʷ ʵʧʠʮʝʥʪʨʘ ʚ ʠʟʫʯʘʝʤʦʡ ʟʦʥʝ. 
ɺ ʨʝʞʠʤʝ ʩʦʩʪʘʚʣʝʥʠʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʙʶʣʣʝʪʝʥʷ 

ʩʨʝʜʠ ʫʯʘʩʪʚʫʶɦʠʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʦʪʦʢʦʚ ʰʠ-
ʨʦʢʦ ʠʩʧʦʣʴʟʫʁʪʩʷ ʜʘʥʥʳʝ REB (Reviewed Event 
Bulletin) IDC.  ɺ ʆʧʝʨʘʪʠʚʥʳʭ ʩʝʡʩʤʦʣʦʛʠʯʝʩʢʠʭ ʢʘ-
ʪʘʣʦʛʘʭ ʠ ʙʶʣʣʝʪʝʥʷʭ ʧʦʤʝɦʘʁʪʩ ̫ʦʩʥʦʚʥʳʝ ʧʘʨʘ-
ʤʝʪʨʳ ʟʝʤʣʝʪʨʩ̫ʝʥʠʡ, ʧʨʦʠʟʦhʝʜhʠʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 
ʈʦʩʩʠʠ ʩ ʄÓ4,0(Ñ0,3), ʉʝʚʝʨʥʦʡ ɽʚʨʘʟʠʠ ʩ 
ʄ>4,5(Ñ0,3) ʠ ʦʩʪʘʣʴʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʤʠʨʘ ʩ ʄ>5,5 
(Ñ0,3), ʢʦʪʦʨʳʝ ʨʘʩʩʯʠʪrʚʘʁʪʩʷ ʧʦ ʜʘʥʥʳʤ ʙʦʣʝʝ 
ʯʝʤ 5-ʪʠ ʩʪʘʥʮʠʡ ʠʩʧʦʣʴʟʫʝʤʦʡ ʩʝʪʠ ʥʘʙʣʜʁʝʥʠʡ. ɺ 
2005 ï 2006 ʛʛ. ʧʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʆʧʝʨʘʪʠʚʥʦʛʦ ʩʝʡʩ-
ʤʦʣʦʛʠʯʝʩʢʦʛʦ ʢʘʪʘʣʦʛʘ ʠ ʙʶʣʣʝʪʝʥʷ ʠʩʧʦʣʴʟʦʚʘ-
ʣʠʩʴ ʜʘʥʥʳʝ 58 ʪʝʣʝʩʝʡʩʤʠʯʝʩʢʠʭ ʩʪʘʥʮʠʡ ʈʦʩʩʠʠ ʠ 
ʉʅɻ ʠ 125 ʨʝʛʠʦʥʘʣʴʥʳʭ ʩʪʘʥʮʠʡ ʈʦʩʩʠʠ ʠ ʉʅɻ, ʘ 
ʪʘʢʞʝ ʦʪ 10 ʜʦ 70 (ʜʣʷ ʦʪʜʝʣʴʥʭr ʥʘʠʙʦʣʝʝ ʟʥʘʯʠ-
ʪʝʣʴʥʳʭ ʩʦʙʪrʠʡ) ʩʪʘʥʮʠʡ IMS ʠʟ REB. ʉʦʚʨʝʤʝʥ-
ʥʦʝ ʩʦʩʪʦʷʥʠʝ ʩʝʪʠ ɻʉ ʈɸʅ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 4. 

 

442

387

592

183

582

311

389

144

0

100

200

300

400

500

600

700

AKASG BRTR FINES KMBO MKAR WRA YKA ZAL

ʉʪʘʥʮʠʷ IMS CTBTO

ʏ
ʠ
ʩ
ʣ
ʦ
 
ʚ
ʩ
ʪ
ʫ
ʧ
ʣ
ʝ
ʥ
ʠ
ʡ

529

195
131

475

137

369

20

1234 1229

582

0

200

400

600

800

1000

1200

1400

A
B31

A
KTO

C
H
KZ

K
K31

TK
M
2

V
O
S
K

ZR
N
K

B
R
V
K

K
U
R
K

M
K
AR

ʉʪʘʥʮʠʷ

ʏ
ʠ
ʩ
ʣ
ʦ
 
ʚ
ʩ
ʪ
ʫ
ʧ
ʣ
ʝ
ʥ
ʠ
ʡ



ʁʊʈʇʄʕʀʇɻɹʆʁɾ ɽɹʆʆʔʎ ʁ ʈʉʇɽʌʃʋʇɻ ʇʉɼɹʆʁʀɹʏʁʁ ʈʇ ɽʇɼʇɻʇʉʌ  
ʇ ɻʊɾʇɺʓɾʅʄʗʒɾʅ ʀɹʈʉɾʒɾʆʁʁ ʘɽɾʉʆʔʎ ʁʊʈʔʋɹʆʁʂ ɻ ʊɾʂʊʅʁʐɾʊʃʇʅ ʅʇʆʁʋʇʉʁʆɼɾ ʉʇʊʊʁʁ 

 11 

 

 
1 ï ʀʥʬʦʨʤʘʮʠʦʥʥʦ-ʦʙʨʘʙʘʪʳʚʘʶʱʠʡ ʮʝʥʪʨ ɻʉ ʈɸʅ; 2 ï ʪʝʣʝʩʝʡʩʤʠʯʝʩʢʠʝ ʮʠʬʨʦʚʳʝ ʩʪʘʥʮʠʠ; 3 ï ʪʝʣʝʩʝʡʩʤʠʯʝʩʢʠʝ ʘʥʘʣʦʛʦʚʳʝ ʩʪʘʥʮʠʠ;  

4 ï ʪʝʣʝʩʝʡʩʤʠʯʝʩʢʠʝ ʮʠʬʨʦʚʳʝ ʩʪʘʥʮʠʠ, ʦʪʢʨʳʪʳʝ ʚ 2005ʛ. 5 ï ʨʝʛʠʦʥʘʣʴʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʦʙʨʘʙʘʪʳʚʘʶʱʠʝ ʮʝʥʪʨʳ; 6  ï ʣʦʢʘʣʴʥʳʝ ʮʠʬʨʦʚʳʝ 
ʩʪʘʥʮʠʠ; 7 ï ʨʝʛʠʦʥʘʣʴʥʳʝ ʮʠʬʨʦʚʳʝ ʩʪʘʥʮʠʠ; 8 ï ʨʝʛʠʦʥʘʣʴʥʳʝ ʘʥʘʣʦʛʦʚʳʝ ʩʪʘʥʮʠʠ; 9 ï ʨʝʛʠʦʥʘʣʴʥʳʝ ʮʠʬʨʦʚʳʝ ʩʪʘʥʮʠʠ, ʦʪʢʨʳʪʳʝ ʚ 2005 ʛ. 

ʈʠʩʫʥʦʢ 4. ʉʝʡʩʤʠʯʝʩʢʘʷ ʩʝʪʴ ɻʉ ʈɸʅ (ʧʦ ʩʦʩʪʦʷʥʠʶ ʥʘ  ʢʦʥʝʮ 2005 ʛ.) 

ʆʩʦʙʝʥʥʦ ʚʘʞʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʥʥʳʭ REB ʜʣʷ 

ʩʦʙʪrʠʡ, ʧʨʦʠʩʭʦʜʷɦʠʭ ʚ ɸʨʢʪʠʢʝ, ʩʝʚʝʨʥʳʭ ʠ ʩʝʚʝ-

ʨʦ-ʚʦʩʪʦʯʥʳʭ ʯʘʩʪʷʭ ʈʦʩʩʠʠ, ʛʜʝ ʩʝʡʩʤʠʯʝʩʢʘʷ ʩʝʪʴ 

ɻʉ ʈɸʅ ʥʘʠʙʦʣʝʝ ʨʝʜʢʘ, ʘ ʚʳʩʦʢʦʯʫʚʩʪʚʠʪʝʣʴʥʳʝ 

ʩʝʡʩʤʠʯʝʩʢʠʝ ʤʠʢʨʦʛʨʫʧʧʳ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʥʘ  ʪʝʨ-

ʨʠʪʦʨʠʠ ʉʢʘʥʜʠʥʘʚʩʢʠʭ ʛʦʩʫʜʘʨʩʪʚ, ʂʘʥʘʜʳ ʠ ʉʦʝʜʠ-

ʥʝʥʥʳʭ ʐʪʘʪʦʚ ɸʤʝʨʠʢʠ, ʬʠʢʩʠʨʫʁʪ ʟʜʝʩʴ ʟʝʤʣʝʪʨʷ-

ʩʝʥʠʷ, ʥʘʯʠʥʘʷ ʩ ʤʘʛʥʠʪʫʜʳ ʧʨʠʤʝʨʥʦ 4. ʈʦʣʴ REB 

ʙʣrʘ ʚʝʣʠʢʘ, ʥʘʧʨʠʤʝʨ,  ʧʨʠ ʣʦʢʘʮʠʠ ʦʱʫʪʠʤʳʭ ʩʦ-

ʙʪrʠʡ ʚ ʨʘʡʦʥʝ ʏʫʢʦʪʩʢʦʡ ʘʚʪʦʥʦʤʥʦʡ ʦʙʣʘʩʪʠ, ʩʠʣʴ-

ʥʝʡhʝʝ ʠʟ ʢʦʪʦʨʳʭ ʧʨʦʠʟʦʣhʦ 9 ʜʝʢʘʙʨʷ 2002 ʛ. ʠ 

ʠʤʝʣʦ ʤʘʛʥʠʪʫʜʫ ʄ = 4.2. ɺ ʵʪʦ ʚʨʝʤʷ ʪʘʤ ʥʝ ʙʳʣʦ ʥʠ 

ʦʜʥʦʡ ʩʪʘʥʮʠʠ, ʠ ʪʦʣʴʢʦ ʚ ʜʘʣʴʥʝʡhʝʤ ʄʘʛʘʜʘʥʩʢʠʡ 

ʬʠʣʠʘʣ ɻʉ ʈɸʅ ʫʩʪʘʥʦʚʠʣ ʩʥʘʯʘʣʘ ʚʨʝʤʝʥʥʫʶ ʩʝʪʴ, ʘ 

ʟʘʪʝʤ ʩʪʘʮʠʦʥʘʨʥʫʶ ʩʪʘʥʮʠʶ. 

ɹʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʜʘʥʥʳʝ REB ʠʤʝʶʪ ʜʣʷ ʣʦʢʘ-

ʮʠʠ ʵʧʠʮʝʥʪʨʦʚ ʘʬʪʝʨhʦʢʦʚʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ 

ʩʠʣʴʥʝʡhʠʭ ʟʝʤʣʝʪʨʩ̫ʝʥʠʡ ɽʚʨʘʟʠʠ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, 

ʵʪʠ ʜʘʥʥʳʝ ʦʢʘʟʘʣʠʩʴ ʚʘʞʥʤrʠ ʜʣʷ ʆʣʶʪʦʨʩʢʦʛʦ 

ʟʝʤʣʝʪʨʩ̫ʝʥʠʷ 20 ʘʧʨʝʣʷ 2006 ʛ. ʩ Mw=7.6.  ʇʨʠ  ʩʙʦ-

ʨʝ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ʜʘʣʴʥʝʡhʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʵʪʦʡ 

ʟʦʥʝ, ʭʘʨʘʢʪʝʨʠʟʫʶɦʝʡʩʷ ʢʨʘʡʥʝ ʨʝʜʢʦʡ ʩʝʪʴʶ ʩʝʡʩ-

ʤʠʯʝʩʢʠʭ ʩʪʘʥʮʠʡ, ʟʘ ʦʩʥʦʚʫ ʙʳʣ ʚʟʷʪ ʢʘʪʘʣʦʛ ʘʬʪʝʨ-

ʰʦʢʦʚ ʆʣʶʪʦʨʩʢʦʛʦ ʟʝʤʣʝʪʨʩ̫ʝʥʠʷ ʧʦ ʜʘʥʥʳʤ ʉʉɼ 

ɻʉ ʈɸʅ, ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʮʝʥʪʨʘ ʂʘʤʯʘʪʩʢʦʛʦ ʬʠʣʠʘʣʘ 

ɻʉ ʈɸʅ ʠ REB. ɺ ʆʧʝʨʘʪʠʚʥʦʤ ʩʝʡʩʤʦʣʦʛʠʯʝʩʢʦʤ 

ʢʘʪʘʣʦʛʝ ʠ ʙʶʣʣʝʪʝʥʝ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʧʘʨʘʤʝʪʨʳ 

269 ʘʬʪʝʨhʦʢʦʚ c ʄÓ4,0 (Ñ0,3), ʧʨʦʠʟʦhʝʜhʠʭ ʟʘ ʧʝ-

ʨʠʦʜ 20 - 30 ʘʧʨʝʣʷ 2006 ʛ. (ʨʠʩʫʥʦʢ 5). 

ʂʦʥʬʠʛʫʨʘʮʠʷ ʦʙʣʘʢʘ ʘʬʪʝʨhʦʢʦʚ (ʨʠʩʫʥʦʢ 5ʙ) 

ʭʦʨʦhʦ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʜʘʥʥʤrʠ ʦʙʩʣʝʜʦʚʘʥʠ̫ ʛʝʦʣʦ-

ʛʦ-ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ ʠ ʨʘʟʨʫhʠʪʝʣʴʥʳʭ ʵʬ-

ʬʝʢʪʦʚ ʚ ʵʧʠʮʝʥʪʨʘʣʴʥʦʡ ʟʦʥʝ ʵʪʦʛʦ ʟʝʤʣʝʪʨʩ̫ʝʥʠʷ, 

ʚʧrʦʣʥʝʥʥʦʛʦ ʩʦʪʨʫʜʥʠʢʘʤʠ ʀʥʩʪʠʪʫʪʘ ʌʠʟʠʢʠ 

ɿʝʤʣʠ ʈɸʅ ʠ ɻʉ ʈɸʅ ʚ ʙʣʠʞʘʡhʠʝ ʜʥʠ ʧʦʩʣʝ ʦʩ-

ʥʦʚʥʦʛʦ ʪʦʣʯʢʘ. ɼʣʷ ʦʪʜʝʣʴʥʳʭ ʫʥʠʢʘʣʴʥʳʭ ʩʝʡʩʤʠ-

ʯʝʩʢʠʭ ʩʦʙʪrʠʡ, ʧʨʦʠʟʦhʝʜhʠʭ ʚ ʨʘʡʦʥʘʭ ʩ ʨʝʜʢʦʡ 

ʩʝʪʴʶ ɻʉ ʈɸʅ, ʚ ʨʘʤʢʘʭ ʧʨʦʚʦʜʠʤʳʭ ʜʝʪʘʣʴʥʳʭ ʠʩ-

ʩʣʝʜʦʚʘʥʠʡ, ʠʟ ʚʥʝʰʥʝʡ ʘʨʭʠʚʥʦʡ ʙʘʟʳ ʚʦʣʥʦʚʳʭ 

ʬʦʨʤ IDC ʟʘʧʨʘhʠʚʘʁʪʩʷ ʬʨʘʛʤʝʥʪʳ ʚʦʣʥʦʚʳʭ 

ʬʦʨʤ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʩʪʘʥʮʠʤ̫ʠ ʧʝʨʚʠʯʥʦʡ ʠ 

ʚʪʦʨʠʯʥʦʡ ʩʝʪʠ IMS, ʠ ʧʨʦʠʟʚʦʜʠʪʩʷ ʠʭ ʦʙʨʘʙʦʪʢʘ. 

ɺ ʪʘʢʠʭ ʩʣʫʯʘ̫ʭ ʜʣʷ ʘʥʘʣʠʟʘ ʟʘʧʠʩʝʡ ʩʝʡʩʤʠʯʝʩʢʠʭ 

ʤʠʥʠʛʨʫʧʧ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ 

GEOTOOL, ʧʨʝʜʦʩʪʘʚʣʝʥʥʦʝ IDC. ʀʩʧʦʣʴʟʫʝʤʳʡ 

ʧʦʜʭʦʜ ʧʦʟʚʦʣʝ̫ʪ ʫʪʦʯʥʷʪɹ ʧʘʨʘʤʝʪʨʳ ʩʣʘʙʳʭ, ʥʦ 

ʦʱʫʪʠʤʳʭ ʩʦʙʪrʠʡ ʥʘ ɺʦʩʪʦʯʥʦ-ɽʚʨʦʧʝʡʩʢʦʡ ʠ ɿʘ-

ʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʘʭ, ʧʨʠʤʝʨʘʤʠ ʢʦʪʦʨʳʭ 

ʷʚʣʷʁʪʩʷ ʊ ʢʁʘʣʠʥʩʢʦʝ ʟʝʤʣʝʪʨʩ̫ʝʥʠʝ 13 ʬʝʚʨʘʣʷ 

2003 ʛ. ʚ ʆʤʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʟʝʤʣʝʪʨʩ̫ʝʥʠʝ ʚ ɼʦʥʙʘʩ-

ʩʝ, ʥʘ ʛʨʘʥʠʮʝ ʋʢʨʘʠʥʳ ʠ ʈʦʩʩʠʠ, 11 ʤʘʷ 2004 ʛ., ʢʦ-

ʛʜʘ ʙʝʟ ʧʨʦʜʫʢʪʦʚ ʂʘʟʘʭʩʪʘʥʩʢʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ 

ʮʝʥʪʨʘ ʜʘʥʥʳʭ ʥʝʚʦʟʤʦʞʥʦ ʙʳʣʦ ʦʧʨʝʜʝʣʠʪʴ ʧʘʨʘ-

ʤʝʪʨʳ ʛʠʧʦʮʝʥʪʨʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʰʠʨʦʢʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʥʥʳʭ 

ʠ ʧʨʦʜʫʢʪʦʚ ʆʨʛʘʥʠʟʘʮʠʠ ʧʦ ɼɺɿʗʀ ʠ ʂʘʟʘʭʩʪʘʥ-

ʩʢʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʮʝʥʪʨʘ ʜʘʥʥʳʭ ʚ ʩʝʡʩʤʠʯʝʩʢʦʤ 

ʤʦʥʠʪʦʨʠʥʛʝ ʈʦʩʩʠʠ ʠ ʩʦʧʨʝʜʝʣʴʥʳʭ ʪʝʨʨʠʪʦʨʠʡ 

ʧʦʟʚʦʣʷʝʪ ʨʘʩʰʠʨʠʪʴ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʴ ʩʝʡʩʤʦʣʦʛʠ-

ʯʝʩʢʠʭ ʠʟʜʘʥʠʡ ɻʝʦʬʠʟʠʯʝʩʢʦʡ ʩʣʫʞʙʳ ʈɸʅ ʠ 

ʫʣʫʯʰʘʪʴ ʢʘʯʝʩʪʚʦ ʦʧʨʝʜʝʣʝʥʠʷ  ʧʘʨʘʤʝʪʨʦʚ ʟʝʤʣʝ-

ʪʨʷʩʝʥʠʡ. 
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ʈʠʩʫʥʦʢ 5. ʉʝʡʩʤʠʯʥʦʩʪʴ ʂʘʤʯʘʪʩʢʦʛʦ ʨʝʛʠʦʥʘ ʧʦ ʜʘʥʥʳʤ ʦʧʝʨʘʪʠʚʥʦʛʦ ʩʝʡʩʤʦʣʦʛʠʯʝʩʢʦʛʦ ʙʶʣʣʝʪʝʥʷ ɻʉ ʈɸʅ (ʘ) 

 ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʘʬʪʝʨʰʦʢʦʚ ʆʣʶʪʦʨʩʢʦʛʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷ 20 ʘʧʨʝʣʷ 2006 ʛ. ʧʦ ʜʘʥʥʳʤ REB  ʟʘ ʘʧʨʝʣʴ 2006 ʛ. (ʙ) 

 

ʗʉɹʊʐ ɹʆʁʓʅʐɸ ױʁʓʄʓʅʓר ɼɽʈɽʂʊɽʈɯ ʄɽʅ ᴆʅɯʄɼɽʈɯʅ  

ʈɽʉɽʁɼɽɻɯ ʉɽʁʉʄʀʂɸʃʓפ ʄʆʅʀʊʆʈʀʅɻɯʅɼɽ ʇɸʁɼɸʃɸʅʋ 

ʉʪʘʨʦʚʦʡʪ ʆ.ɽ., ɻʘʙʩʘʪʘʨʦʚʘ ʀ.ʇ., ʂʦʣʦʤʠʝʮ ʄ.ɺ. 

ʈϣɸ ɻʝʦʬʠʟʠʢʘʣʳϨ Ϩʳʟʤʝʪʽ, ʆʙʥʠʥʩʢ, ʈʝʩʝʡ 

ʗʜʨʦʣʳץ ʩʳʥʘʫʣʘʨʳʥʘ ʙᴅʨʽʥ ʩʳʡʜʳʨʘʪʳʥ ʪʳʡʳʤ ʩʘʣʫ ʪʫʨʘʣʳ ʰʘʨʪʳ ʙʦʡʳʥʰʘ ױʡʳʤʳʥʳש ʞᴅʥʝ פʘʟʘץʩʪʘʥ 

 ץʳ ɻʝʦʬʠʟʠʢʘʣʳסʳʥʜʘסʦʨʪʘʣʳ ץʷʜʨʦʣʳ ץʣʪʪʳײ שʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳץʘʟʘפ) שʳʥʳסʜʝʨʝʢʪʝʨ ʦʨʪʘʣʳ ץʣʪʪʳײ

ʟʝʨʪʪʝʫʣʝʨ ʠʥʩʪʠʪʫʪʳʥʳש ɸʨʥʘʫʣʳ ʩʝʡʩʤʠʢʘʣʳץ ʘץʧʘʨʘʪʳʥ ʞʠʥʘʫ ʞᴅʥʝ ᴇשʜʝʫ ʦʨʪʘʣʳסʳ) ʜʝʨʝʢʪʝʨʽ ʤʝʥ 

ᴇʥʽʤʜʝʨʽʥ, ʘץʧʘʨʪʪʳ ᴇשʜʝʫ ᴅʨ ʙʽʨ ʨʝʞʠʤʽʥʜʝ, ʈʝʩʝʡ ʞᴅʥʝ ʞʘʥʘʩץʘʥ ʘʫʤʘץʪʘʨʳʥʳש ʩʝʡʩʤʠʢʘʣʳץ ʤʦʥʠʪʦʨʠʥʛʽʥʜʝ 

ʧʘʡʜʘʣʘʥʫʳʥʳש ʰʦʣʫʳ ײʩʳʥʳʣסʘʥ. 
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ʅɽʂʆʊʆʈʓɽ ʇɽʈʉʇɽʂʊʀɺʓ ʈɸɿɺʀʊʀʗ ɻɽʆʌʀɿʀʏɽʉʂʆɻʆ ʇʈʀɹʆʈʆʉʊʈʆɽʅʀʗ ɺ ʈʆʉʉʀʀ 

1)ɹʘʰʠʣʦʚ ʀ.ʇ., 1)ʂʦʥʦʚʘʣʦʚ ɺ.ɸ., 2)ʅʠʢʦʣʘʝʚ ɸ.ɺ. 

1)ʂɹ çɻʝʦʬʠʟʧʨʠʙʦʨè ʈɸʅ, ʄʦʩʢʚʘ, ʈʦʩʩʠʷ  
2)ʀʥʩʪʠʪʫʪ ʬʠʟʠʢʠ ɿʝʤʣʠ ʈɸʅ, ʄʦʩʢʚʘ, ʈʦʩʩʠʷ 

ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʨʷʜ ʧʝʨʩʧʝʢʪʠʚ ʨʘʟʚʠʪʠʷ ʛʝʦʬʠʟʠʯʝʩʢʦʡ ʘʧʧʘʨʘʪʫʨʳ, ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʚ ʂɹ çɻʝʦʬʠʟʧʨʠʙʦʨè 
ʈɸʅ ʜʦ 2003 ʛ., ʠ ʝʝ ʧʨʠʤʝʥʝʥʠʷ ʚ ʥʘʙʣʶʜʘʪʝʣʴʥʳʭ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʩʠʩʪʝʤʘʭ. 

ʂʦʥʩʪʨʫʢʪʦʨʩʢʦʝ ʙʶʨʦ çɻʝʦʬʠʟʧʨʠʙʦʨè ʈʦʩʩʠʡ-
ʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ (ʙʳʚʰʝʝ ʆʂɹ ʀʌɿ ʈɸʅ), ʩʦʟʜʘʥ-
ʥʦʝ ʙʦʣʝʝ 40 ʣʝʪ ʪʦʤʫ ʥʘʟʘʜ, ʟʘʥʠʤʘʣʦʩʴ ʨʘʟʨʘʙʦʪʢʦʡ, 
ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʝʤ ʠ ʚʳʧʫʩʢʦʤ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʧʨʠʙʦ-
ʨʦʚ ʠ ʩʠʩʪʝʤ ʧʦʜ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʤ ʨʫʢʦʚʦʜʩʪʚʦʤ 
ʩʦʟʜʘʪʝʣʷ ʂʦʥʩʪʨʫʢʪʦʨʩʢʦʛʦ ʙʶʨʦ ʘʢʘʜʝʤʠʢʘ ʄ.ɸ. ʉʘ-
ʜʦʚʩʢʦʛʦ ʠ ʷʚʣʣ̫ʦʩʴ ʚʝʜʫɦʝʡ ʦʨʛʘʥʠʟʘʮʠʝʡ ʚ ʵʪʦʡ ʦʙ-
ʣʘʩʪʠ. ʇʨʠʙʦʨʳ ʠ ʩʠʩʪʝʤʳ, ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʚ ʪʝʩʥʦʤ 
ʩʦʪʨʫʜʥʠʯʝʩʪʚʝ ʩ ʧʨʝʜʩʪʘʚʠʪʝʣʤ̫ʠ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ 
ʥʘʫʢ ʈɸʅ, ʄʠʥʠʩʪʝʨʩʪʚʘ ʦʙʦʨʦʥʳ ʠ ʄʠʥʩʨʝʜʤʘʰôʘ, ʚ 
ʩʚʦʝ ʚʨʝʤʷ ʚʥʝʩʣʠ ʩʫʱʝʩʪʚʝʥʥʳʡ ʚʢʣʘʜ ʚ ʦʙʝʩʧʝʯʝʥʠʝ 
ʙʝʟʦʧʘʩʥʦʩʪʠ ʉʉʉʈ. ʆʥʠ ʩʦʩʪʘʚʠʣʠ ʦʩʥʦʚʫ ʩʠʩʪʝʤ ʦʙ-
ʥʘʨʫʞʝʥʠʷ ʧʦʜʟʝʤʥʳʭ ʷʜʝʨʥʳʭ ʚʟʨʳʚʦʚ, ʘʢʪʠʚʥʦ ʠʩ-
ʧʦʣʴʟʦʚʘʣʠʩʴ ʚ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʢʦʤʧʣʝʢʩʘʭ ʥʘ ʧʦ-
ʣʠʛʦʥʘʭ ʉʝʤʠʧʘʣʘʪʠʥʩʢʘ, ʅʦʚʦʡ ɿʝʤʣʠ, ʂʘʧʫʩʪʠʥʘ 
ʗʨʘ ʠ ʜʨ. ʇʨʠ ʥʝʟʥʘʯʠʪʝʣʴʥʳʭ ʤʦʜʠʬʠʢʘʮʠ̫ʭ ʧʨʠʙʦ-
ʨʳ ʠ ʩʠʩʪʝʤʳ ʫʩʧʝʥhʦ ʧʨʠʤʝʥʣ̫ʠʩʴ ʜʣʷ ʥʘʫʯʥʳʭ ʠʩ-
ʩʣʝʜʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʧʨʦʛʥʦʟʘ ʟʝʤʣʝʪʨʩ̫ʝʥʠʡ ʠ ʜʣʷ 
ʢʦʥʪʨʦʣʷ ʦʢʨʫʞʘʶɦʝʡ ʩʨʝʜʳ. ʇʨʘʢʪʠʯʝʩʢʠ ʵʪʠ ʨʘʟʨʘ-
ʙʦʪʢʠ ʦʙʝʩʧʝʯʠʣʠ ʨʘʟʚʠʪʠʝ ʮʠʬʨʦʚʦʡ ʩʝʡʩʤʦʣʦʛʠʠ ʚ 
ʩʪʨʘʥʝ. ɺ ʧʨʦʚʝʜʝʥʥʳʭ ʨʘʙʦʪʘʭ ʦʩʦʙʝʥʥʦ ʚʝʣʠʢʘ ʙʳʣʘ 
ʨʦʣʴ ʫʥʠʢʘʣʴʥʦʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʦʙʩʝʨʚʘʪʦʨʠʠ 
çɹʦʨʦʚʦʝè ʀʥʩʪʠʪʫʪʘ ʬʠʟʠʢʠ ɿʝʤʣʠ ʈɸʅ, ʩʦʟʜʘʥʥʦʡ ʠ 
ʨʘʙʦʪʘʚhʝʡ ʢʘʢ ʉʧʝʮʩʝʢʪʦʨ ʀʥʩʪʠʪʫʪʘ ʬʠʟʠʢʠ ɿʝʤʣʠ 
ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʂʝʚʣʠhʚʠʣʠ ʇ.ɺ., ʘ ʪʘʢʞʝ ʂɹ ʠ ʝʛʦ 
ʜʠʨʝʢʪʦʨʘ ɺʦʨʦʙʴʝʚʘ ɹ.ʊ. [1]. ɺ ʦʙʩʝʨʚʘʪʦʨʠʠ ʧʨʦʚʦ-
ʜʠʣʠʩʴ ʰʠʨʦʢʦʤʘʩhʪʘʙʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʛʝʦʬʠʟʠʯʝ-
ʩʢʠʭ ʧʨʠʙʦʨʦʚ ʠ ʩʠʩʪʝʤ, ʧʦʣʫʯʝʥʳ ʫʥʠʢʘʣʴʥʳʝ ʮʠʬʨʦ-
ʚʳʝ ʩʝʡʩʤʦʛʨʘʤʤʳ, ʦʙʝʩʧʝʯʠʚhʠʝ ʢʦʥʪʨʦʣʴ ʟʘ ʧʨʦʚʝ-
ʜʝʥʠʝʤ ʷʜʝʨʥʳʭ ʚʟʨʳʚʦʚ ʥʘ ʨʘʟʣʠʯʥʳʭ ʧʦʣʠʛʦʥʘʭ ʤʠ-
ʨʘ. ʅʝʢʦʪʦʨʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʘʢʪʫʘʣʥɹʳ ʩʝ-
ʛʦʜʥʷ ʠ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʁʪʩʷ, ʚ ʯʘʩʪʥʦʩʪʠ, ʧʨʠ ʩʦʟʜʘ-
ʥʠʠ ʥʦʚʳʭ ʤʘʣʦʘʧʝʨʪʫʨʥʳʭ ʩʝʡʩʤʠʯʝʩʢʠʭ ʛʨʫʧʧ, ʘ 
ʪʘʢʞʝ ʧʨʠ ʤʝʪʨʦʣʦʛʠʯʝʩʢʦʤ ʦʙʝʩʧʝʯʝʥʠʠ ʩʝʡʩʤʦʣʦʛʠʠ 
ʚ ʈʦʩʩʠʠ. ʈʷʜ ʧʨʠʙʦʨʦʚ, ʠʟʛʦʪʦʚʣʝʥʥʳʭ ʚ ʂɹ, ʦʙʣʘʜʘ-
ʶʪ ʫʥʠʢʘʣʴʥʤrʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʠ ʜʦ ʩʝʛʦ ʚʨʝʤʝʥʠ 
ʫʩʧʝʥhʦ ʠʩʧʦʣʴʟʫʁʪʩʷ ʚ ʦʙʩʝʨʚʘʪʦʨʠʠ. 
ɺ ʧʦʩʪʩʦʚʝʪʩʢʦʝ ʚʨʝʤʷ ʨʘʙʦʪʳ ʧʦ ʨʘʟʚʠʪʠʶ ʦʙ-

ʩʝʨʚʘʪʦʨʠʠ çɹʦʨʦʚʦʝè ʠ ʩʦʟʜʘʥʠʶ ʩʠʩʪʝʤ ʩʝʡʩʤʠʯʝ-
ʩʢʠʭ ʥʘʙʣʜʁʝʥʠʡ ʚ ʠʥʪʝʨʝʩʘʭ ʢʦʥʪʨʦʣʷ ʟʘ ʩʦʙʣʜʁʝ-
ʥʠʝʤ ɼʦʛʦʚʦʨʘ ʦ ʚʩʝʦʙʝ̡ʤʣʶɦʝʤ ʟʘʧʨʝɦʝʥʠʠ ʷʜʝʨ-
ʥʳʭ ʠʩʧʪrʘʥʠʡ (ɼɺɿʗʀ) ʫʩʧʝʥhʦ ʚʳʧʦʣʥʷʁʪʩʷ ʀʥ-
ʩʪʠʪʫʪʦʤ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʅʗʎ ʈʂ ʩ 
ʧʨʠʚʣʝʯʝʥʠʝʤ ʘʤʝʨʠʢʘʥʩʢʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʠ ʠʭ ʪʝʭ-
ʥʦʣʦʛʠʡ [2]. ʈʦʩʩʠʡʩʢʠʝ ʩʧʝʮʠʘʣʠʩʪʳ, ʠʤʝʶʱʠʝ 
ʙʦʣʴʰʦʡ ʧʨʘʢʪʠʯʝʩʢʠʡ ʦʧʳʪ ʠ ʫʥʠʢʘʣʴʥʫʶ ʘʧʧʘʨʘ-
ʪʫʨʫ, ʥʝ ʫʩʪʫʧʘʶɦʫʶ ʧʦ ʦʩʥʦʚʥʳʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ 
ʟʘʨʫʙʝʞʥʳʤ ʦʙʨʘʟʮʘʤ, ʢ ʵʪʠʤ ʨʘʙʦʪʘʤ ʥʝ ʧʨʠʚʣʝʯʝ-
ʥʳ [3]. ʇʨʝʜʩʪʘʚʣʝ̫ʪʩʷ, ʯʪʦ ʥʦʚʳʝ ʨʦʩʩʠʡʩʢʠʝ ʧʨʠ-
ʙʦʨʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʝ ʨʘʟʨʘʙʦʪʢʠ ʙʫʜʫʪ ʚʦʩʪʨʝʙʦʚʘʥʳ 

ʚ ʂʘʟʘʭʩʪʘʥʝ ʧʨʠ ʩʦʟʜʘʥʠʠ ʩʝʡʩʤʠʯʝʩʢʠʭ ʩʠʩʪʝʤ 
ʢʦʥʪʨʦʣʷ ʟʘ ʩʦʙʣʜʁʝʥʠʝʤ ɼɺɿʗʀ. 
ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ, ʚ ʩʚʟ̫ʠ ʩ ʣʠʢʚʠʜʘʮʠʝʡ ʂɹ 

çɻʝʦʬʠʟʧʨʠʙʦʨè ʈɸʅ, ʨʘʟʨʘʙʦʪʢʘ ʠ ʠʟʛʦʪʦʚʣʝʥʠʝ 
ʛʝʦʬʠʟʠʯʝʩʢʦʡ ʘʧʧʘʨʘʪʫʨʳ ʧʝʨʝʜʘʥʳ ʚ ʀʥʩʪʠʪʫʪ 
ʬʠʟʠʢʠ ɿʝʤʣʠ (ʀʌɿ) ʈɸʅ. ɺ ʥʦʚʳʭ ʫʩʣʦʚʠ̫ʭ ʘʧʧʘ-
ʨʘʪʫʨʥʳʝ ʨʘʟʨʘʙʦʪʢʠ ʥʘʮʝʣʝʥʳ ʥʘ ʩʦʭʨʘʥʝʥʠʝ ʠ ʨʘʟ-
ʚʠʪʠʝ ʣʫʯʰʠʭ ʪʨʘʜʠʮʠʡ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʛʝʦʬʠʟʠʯʝ-
ʩʢʦʛʦ ʧʨʠʙʦʨʦʩʪʨʦʝʥʠʷ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʦʣʛʦʚʨʝ-
ʤʝʥʥʦʛʦ ʦʧʳʪʘ ʂɹ çɻʝʦʬʠʟʧʨʠʙʦʨè ʚ ʩʦʯʝʪʘʥʠʠ ʩ 
ʥʦʚʤrʠ ʪʝʭʥʦʣʦʛʠʤ̫ʠ, ʦʙʲʝʜʠʥʝʥʠʝ ʫʩʠʣʠʡ ʧʨʠʙʦ-
ʨʦʩʪʨʦʠʪʝʣʝʡ-ʛʝʦʬʠʟʠʢʦʚ ʀʌɿ ʈɸʅ, ʧʨʦʤʳʣhʝʥ-
ʥʳʭ ʧʨʝʜʧʨʠ̫ʪʠʡ ʠ ʯʘʩʪʥʳʭ ʢʦʤʧʘʥʠʡ. ʇʨʠ ʵʪʦʤ ʦʩ-
ʥʦʚʥʦʡ ʘʢʮʝʥʪ ʜʝʣʘʝʪʩʷ ʥʘ ʩʦʚʝʨhʝʥʩʪʚʦʚʘʥʠʝ ʠ 
ʫʣʫʯʰʝʥʠʝ ʦʩʥʦʚʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʚ 
ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʩʝʡʩʤʠʯʝʩʢʠʭ ʜʘʪʯʠʢʦʚ, ʘ ʠʤʝʥʥʦ: 

¶ ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʩʦʙʩʪʚʝʥʥʦʛʦ ʰʫʤʘ ʩʝʡʩʤʠʯʝ-
ʩʢʠʭ ʢʘʥʘʣʦʚ. ʕʪʦ ʧʦʟʚʦʣʝ̫ʪ ʧʦʚʩrʠʪʴ ʯʫʚʩʪʚʠ-
ʪʝʣʴʥʦʩʪʴ ʧʨʠʙʦʨʦʚ, ʩʥʠʟʠʪʴ ʫʨʦʚʝʥʴ ʥʝʣʠʥʝʡ-
ʥʳʭ ʠʩʢʘʞʝʥʠʡ, ʫʚʝʣʠʯʠʪʴ ʜʠʥʘʤʠʯʝʩʢʠʡ ʜʠʘ-
ʧʘʟʦʥ ʨʝʛʠʩʪʨʘʮʠʠ ʠ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʟʥʘʯʠ-
ʪʝʣʴʥʦ ʨʘʩhʠʨʠʪʴ ʦʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʩʝʡʩʤʠ-
ʯʝʩʢʠʭ ʢʘʥʘʣʦʚ, ʚʢʣʶʯʘʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʩʠʩ-
ʪʝʤʘʭ ʛʨʫʧʧʠʨʦʚʘʥʠʷ; 

¶ ʧʦʚʳhʝʥʠʝ ʜʦʣʛʦʚʨʝʤʝʥʥʦʡ ʩʪʘʙʠʣʴʥʦʩʪʠ ʧʨʠ-
ʙʦʨʦʚ, ʫʤʝʥʴʰʝʥʠʝ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʧʨʠʙʦʨʘ 
ʢ ʠʟʤʝʥʝʥʠʶ ʪʝʤʧʝʨʘʪʫʨʳ, ʚʣʘʞʥʦʩʪʠ, ʘʪʤʦ-
ʩʬʝʨʥʦʛʦ ʜʘʚʣʝʥʠʷ, ʩʥʠʞʝʥʠʝ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝ-
ʥʠʷ. ʕʪʦ ʧʦʟʚʦʣʝ̫ʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʩʝʡʩʤʠʯʝʩʢʠʡ 
ʤʦʥʠʪʦʨʠʥʛ ʧʨʠ ʟʘʪʨʫʜʥʝʥʥʦʤ ʜʦʩʪʫʧʝ ʢ ʧʨʠ-
ʙʦʨʫ (ʩʢʚʘʞʠʥʳ, ʮʝʤʝʥʪʠʨʦʚʘʥʥʳʝ ʩʢʚʘʞʠʥʳ, 
ʜʥʦ ʘʢʚʘʪʦʨʠʡ ʠ ʜʨ.); 

¶ ʨʘʩhʠʨʝʥʠʝ ʯʘʩʪʦʪʥʦʛʦ ʜʠʘʧʘʟʦʥʘ ʦʪ ʝʜʠʥʠʮ 
ʤʠʣʣʠʛʝʨʮ ʜʦ ʩʦʪʥʠ ʛʝʨʮ. ʕʪʦ ʧʦʟʚʦʣʝ̫ʪ ʠʩʩʣʝ-
ʜʦʚʘʪʴ ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʝ ʩʠʛʥʘʣʳ, ʧʦʨʦʞʜʝʥ-
ʥʳʝ ʤʠʢʨʦʟʝʤʣʝʪʨʩ̫ʝʥʠʤ̫ʠ, ʩʝʡʩʤʦʘʢʫʩʪʠʯʝ-
ʩʢʦʡ ʵʤʠʩʩʠʝʡ ʠ ʥʝʣʠʥʝʡʥʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʝʡ 
ʩʠʛʥʘʣʦʚ, ʘ ʪʘʢʞʝ ʠʩʩʣʝʜʦʚʘʪʴ ʥʠʟʢʦʯʘʩʪʦʪʥʳʝ 
ʩʠʛʥʘʣʳ, ʩʚʷʟʘʥʥʳʝ ʩ ñʪʠʭʠʤʠñ ʟʝʤʣʝʪʨʩ̫ʝʥʠʷ-
ʤʠ, ʩʦʙʩʪʚʝʥʥʤrʠ ʢʦʣʝʙʘʥʠʤ̫ʠ ɿʝʤʣʠ, ʟʝʤʥ -r
ʤʠ ʧʨʠʣʠʚʘʤʠ ʠ ʭʘʨʘʢʪʝʨʥʤrʠ ʩʝʡʩʤʦʛʨʘʚʠʪʘ-
ʮʠʦʥʥʤrʠ ʚʦʣʥʘʤʠ, ʠʥʦʛʜʘ ʚʦʟʥʠʢʘʶɦʠʤʠ ʧʝ-
ʨʝʜ ʩʠʣʴʥʝʡhʠʤʠ ʟʝʤʣʝʪʨʩ̫ʝʥʠʤ̫ʠ; 

¶ ʩʦʚʝʨhʝʥʩʪʚʦʚʘʥʠʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʦʩʦʙʝʥʥʦ-
ʩʪʝʡ ʧʨʠʙʦʨʘ ʠ ʨʝʰʝʥʠʝ ʚʦʧʨʦʩʦʚ ʠʩʧʦʣʴʟʦʚʘ-
ʥʠʷ ʩʝʡʩʤʠʯʝʩʢʠʭ ʤʦʜʫʣʝʡ ʚ ʩʢʚʘʞʠʥʥʳʭ ʠ 
ʜʦʥʥʳʭ ʧʨʠʤʝʥʝʥʠ̫ʭ. 
ʇʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ ʩʦʚʝʨhʝʥʩʪʚʦʚʘʥʠʝ ʤʝʪʦʜʦʚ 

ʤʝʪʨʦʣʦʛʠʯʝʩʢʦʡ ʧʦʚʝʨʢʠ ʩʝʡʩʤʠʯʝʩʢʠʭ ʜʘʪʯʠʢʦʚ, ʘʚ-
ʪʦʤʘʪʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚ ʧʨʦʮʝʩʩʝ 
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ʵʢʩʧʣʫʘʪʘʮʠʠ, ʩʢʚʦʟʥʦʡ ʢʘʣʠʙʨʦʚʢʠ ʩʠʩʪʝʤ ʨʝʛʠʩʪʨʘ-
ʮʠʠ, ʘ ʪʘʢʞʝ ʤʝʪʦʜʦʚ ʘʪʪʝʩʪʘʮʠʠ ʩʝʡʩʤʠʯʝʩʢʠʭ ʩʪʘʥ-
ʮʠʡ (ʧʫʥʢʪʦʚ ʥʘʙʣʜʁʝʥʠʡ). ɿʥʘʯʝʥʠʝ ʵʪʦʡ ʟʘʜʘʯʠ ʚ 
ʩʠʩʪʝʤʝ ʢʦʥʪʨʦʣʷ ʧʦ ɼɺɿʗʀ ʚʦʟʨʘʩʪʘʝʪ ʚ ʩʚʷʟʠ ʩ ʚʦʟ-
ʤʦʞʥʳʤ ʧʨʦʚʝʜʝʥʠʝʤ ʷʜʝʨʥʳʭ ʠʩʧʪrʘʥʠʡ ʤʘʣʦʡ ʠ 
ʩʚʝʨʭʤʘʣʦʡ ʤʦʱʥʦʩʪʠ. ʏʪʦ ʢʘʩʘʝʪʩʷ ʩʠʩʪʝʤ ʨʝʛʠʩʪʨʘ-
ʮʠʠ, ʪʦ ʧʨʠ ʠʭ ʩʦʟʜʘʥʠʠ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʁʪʩʷ ʤʠʨʦ-
ʚʦʡ ʵʣʝʢʪʨʦʥʥʳʡ ʠ ʢʦʤʧʴʁʪʝʨʥʳʡ ʨʳʥʦʢ ʠ ʦʪʝʯʝʩʪ-
ʚʝʥʥʳʝ ʦʨʠʛʠʥʘʣʴʥʳʝ ʨʘʟʨʘʙʦʪʢʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 
ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʂʦʤʧʣʝʢʩʠʨʦʚʘʥʠʝ ʵʪʠʭ ʢʦʤʧʦʥʝʥʪ 
ʩ ʦʨʠʛʠʥʘʣʴʥʤrʠ ʛʝʦʬʠʟʠʯʝʩʢʠʤʠ ʜʘʪʯʠʢʘʤʠ ʠ ʩʧʝ-
ʮʠʘʣʠʟʠʨʦʚʘʥʥʳʤ ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ ʧʦʟʚʦ-
ʣʝ̫ʪ ʩʦʟʜʘʚʘʪʴ ʛʝʦʬʠʟʠʯʝʩʢʠʝ ʢʦʤʧʣʝʢʩʳ ʩʦʚʨʝʤʝʥʥʦ-
ʛʦ ʫʨʦʚʥʷ, ʩʧʦʩʦʙʥʳʝ ʦʙʝʩʧʝʯʠʚʘʪʴ: 

¶ ʜʦʣʛʦʚʨʝʤʝʥʥʫʶ ʨʝʛʠʩʪʨʘʮʠʶ ʠ ʥʘʢʦʧʣʝʥʠʝ 
ʜʘʥʥʳʭ, ʧʝʨʚʠʯʥʫʶ ʦʙʨʘʙʦʪʢʫ ʠ ʦʧʝʨʘʪʠʚʥʳʡ 
ʜʦʩʪʫʧ ʢ ʧʦʣʫʯʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ʵʢʩ-
ʧʨʝʩʩ-ʦʙʨʘʙʦʪʢʠ; 

¶ ʪʦʯʥʫʶ ʧʨʠʚʷʟʢʫ ʢ ʩʠʩʪʝʤʝ GPS, ʩʢʚʦʟʥʫʶ ʢʘ-
ʣʠʙʨʦʚʢʫ ʠ ʢʦʥʪʨʦʣʴ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ, ʘ ʪʘʢʞʝ 
ʧʦʜʢʣʯʁʝʥʠʝ ʢ ʩʪʘʥʜʘʨʪʥʳʤ ʢʘʥʘʣʘʤ ʧʝʨʝʜʘʯʠ 
ʜʘʥʥʳʭ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʧʨʘʢʪʠʢʝ ʦʨʛʘʥʠʟʘʮʠʠ ʩʝʡʩ-
ʤʠʯʝʩʢʠʭ ʥʘʙʣʜʁʝʥʠʡ ʜʣʷ ʥʘʫʯʥʳʭ ʠ ʧʨʠʢʣʘʜʥʳʭ ʟʘ-
ʜʘʯ, ʚ ʪʦʤ ʯʠʩʣʝ ʜʣʷ ʨʷʜʘ ʨʘʙʦʪ ʚ ʦʙʝʩʧʝʯʝʥʠʝ ɼɺɿʗʀ, 
ʚ ʈʦʩʩʠʠ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʚʘ ʪʠʧʘ ʩʝʡʩʤʠʯʝʩʢʠʭ 
ʩʪʘʥʮʠʡ, ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʠ ʠʟʛʦʪʦʚʣʝʥʥʳʭ ʚ ʂɹ:  

¶ ʄʥʦʛʦʮʝʣʝʚʘʷ ʩʝʡʩʤʠʯʝʩʢʘʷ ʩʪʘʥʮʠʷ çʉʄʉè 
ʜʣʷ ʩʪʘʮʠʦʥʘʨʥʳʭ ʩʝʡʩʤʠʯʝʩʢʠʭ ʥʘʙʣʜʁʝʥʠʡ. 

¶ ʇʦʨʪʘʪʠʚʥʘʷ ʩʝʡʩʤʠʯʝʩʢʘʷ ʩʪʘʥʮʠʷ çʕʢʩʧʨʝʩʩ-
4è ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʦʧʝʨʘʪʠʚʥʳʭ ʨʘʙʦʪ ʠ ʚʨʝ-
ʤʝʥʥʳʭ ʩʝʡʩʤʠʯʝʩʢʠʭ ʥʘʙʣʜʁʝʥʠʡ. 

ʄʅʆɻʆʎɽʃɽɺɸʗ ʉɽʁʉʄʀʏɽʉʂɸʗ ʉʊɸʅʎʀʗ 

çʉʄʉè  
ɺ ʩʦʩʪʘʚ ʤʥʦʛʦʮʝʣʝʚʦʡ ʩʝʡʩʤʠʯʝʩʢʦʡ ʩʪʘʥʮʠʠ 

çʉʄʉè ʚʭʦʜʷʪ (ʨʠʩʫʥʦʢ 1ʘ): 1 - ʩʝʡʩʤʦʧʨʠʝʤʥʠʢ ʪʠʧʘ 
ʉʄ-3ʂɺ.1 (3 ʰʪ.); 2 - ʩʝʡʩʤʦʧʨʠʝʤʥʠʢ ʪʠʧʘ ʉʄ-3.1 (3 
ʰʪ.); 3 - ʪʨʝʭʢʦʤʧʦʥʝʥʪʥʳʡ ʩʝʡʩʤʦʧʨʠʝʤʥʠʢ ʪʠʧʘ ʊʉ-
5.2 (1 ʰʪ.); 4 - ʙʣʦʢ ʩʦʧʨʞ̫ʝʥʠʷ ɹʉ3 (2 ʰʪ.); 5 - ʫʩʪʨʦʡ-
ʩʪʚʦ ʧʨʠʚʷʟʢʠ ʢ ʩʠʩʪʝʤʝ ʪʦʯʥʦʛʦ ʚʨʝʤʝʥʠ (GPS); 9 - ʨʝ-
ʟʝʨʚʥʘʷ ʇʕɺʄ (ʜʣʷ ʥʘʣʘʜʦʯʥʳʭ ʨʘʙʦʪ); 10 - ʜʚʫʭʤʘ-
ʰʠʥʥʳʡ ʨʝʛʠʩʪʨʘʪʦʨ ʥʘ ʙʘʟʝ ʇʕɺʄ.  
ʆʩʥʦʚʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʝʡʩʤʠ-

ʯʝʩʢʦʡ ʩʪʘʥʮʠʠ çʉʄʉè ʜʘʥʳ ʚ ʪʘʙʣʠʮʝ. 

 
ʘ ï ʦʙʱʠʡ ʚʠʜ 

 
ʙ ï ʩʠʩʪʝʤʘ ʨʝʛʠʩʪʨʘʮʠʠ çʉʄʉè 

ʈʠʩʫʥʦʢ 1. ʉʪʘʥʮʠʠ çʉʄʉè ʠ çʕʢʩʧʨʝʩʩ-4è 

ʊʘʙʣʠʮʘ. ʆʩʥʦʚʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʝʡʩʤʠʯʝʩʢʠʭ ʩʪʘʥʮʠʡ çʉʄʉè ʠ çʕʢʩʧʨʝʩʩ-4è 

ʇʘʨʘʤʝʪʨ 
ɿʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ 

ʉʪʘʥʮʠʷ ʤʥʦʛʦʮʝʣʝʚʘʷ  
ʩʝʡʩʤʠʯʝʩʢʘʷ çʉʄʉè 

ʉʪʘʥʮʠʷ çʕʢʩʧʨʝʩʩ-4è 

ʏʠʩʣʦ ʢʘʥʘʣʦʚ ʨʝʛʠʩʪʨʘʮʠʠ ʜʦ 16 ʜʦ 6 

ɼʠʘʧʘʟʦʥ ʯʘʩʪʦʪ ʨʝʛʠʩʪʨʠʨʫʝʤʳʭ ʩʠʛʥʘʣʦʚ; ɻʮ 0, 003 õ 100 0, 003 õ 100 

ɼʠʘʧʘʟʦʥ ʠʟʤʝʥʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ  
ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʢʘʥʘʣʦʚ; ʩʪʫʧʝʥʷʤʠ 

1; 2; 4; 8; 16; 32; 64 1; 2; 4; 8; 16; 32; 64 

ʈʘʟʨʷʜʥʦʩʪʴ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ; ʨʘʟʨʷʜʦʚ 16  16 (24)  
ʏʘʩʪʦʪʘ ʢʚʘʥʪʦʚʘʥʠʷ ʚʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ (ʥʘ ʢʘʥʘʣ); ɻʮ ʜʦ 500 ʜʦ 1000 

ʈʝʞʠʤ ʨʝʛʠʩʪʨʘʮʠʠ  
ʅʝʧʨʝʨʳʚʥʳʡ, ʪʨʠʛʛʝʨʥʳʡ,  

ʧʦ ʨʝʛʣʘʤʝʥʪʫ, ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʡ 
(ʧʦ ʨʝʛʣʘʤʝʥʪʫ + ʪʨʠʛʛʝʨʥʳʡ) 

ʅʝʧʨʝʨʳʚʥʳʡ, ʪʨʠʛʛʝʨʥʳʡ, 
 ʧʦ ʨʝʛʣʘʤʝʥʪʫ, ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʡ 
(ʧʦ ʨʝʛʣʘʤʝʥʪʫ + ʪʨʠʛʛʝʨʥʳʡ) 

ʊʠʧ ʘʣʛʦʨʠʪʤʘ ʪʨʠʛʛʝʨʥʦʛʦ ʨʝʞʠʤʘ  LTA / STA  LTA / STA  
ʊʠʧ ʇʕɺʄ  Pentium 1 Notebook 
ʉʠʩʪʝʤʘ ʚʨʝʤʝʥʥʦʡ ʧʨʠʚʷʟʢʠ  GPS GPS 
ʂʘʣʠʙʨʦʚʢʘ  ʉʢʚʦʟʥʘʷ ï ʩʠʥʫʩʦʠʜʘʣʴʥʳʤ ʩʠʛʥʘʣʦʤ  ʉʢʚʦʟʥʘʷ ï ʩʠʥʫʩʦʠʜʘʣʴʥʳʤ ʩʠʛʥʘʣʦʤ  
ʄʘʢʩʠʤʘʣʴʥʦʝ ʫʜʘʣʝʥʠʝ ʩʝʡʩʤʦʧʨʠʝʤʥʠʢʦʚ ʦʪ 
ʨʝʛʠʩʪʨʘʪʦʨʘ(ʧʦ ʜʣʠʥʝ ʢʘʙʝʣʷ); ʤ 

ʜʦ 1000 ʜʦ 1000 

ʕʣʝʢʪʨʦʧʠʪʘʥʠʝ: ʥʘʧʨʷʞʝʥʠʝ; ɺ ʦʪ ʩʝʪʠ ~220 Ñ10 % 
ʦʪ ʩʝʪʠ ~220 Ñ10 %  
ʦʪ ʘʢʢʫʤʫʣʷʪʦʨʘ ï 12 

 



 
ʆɾʃʇʋʇʉʔɾ ʈɾʉʊʈɾʃʋʁɻʔ ʉɹʀɻʁʋʁʘ ɼɾʇʍʁʀʁʐɾʊʃʇɼʇ ʈʉʁɺʇʉʇʊʋʉʇɾʆʁʘ ɻ ʉʇʊʊʁʁ 
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ʌʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ çʉʄʉè ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʧʝʮʠ-

ʘʣʥɹʳʡ ʧʘʢʝʪ ʧʨʦʛʨʘʤʤ ʨʝʛʠʩʪʨʘʮʠʠ ʠ ʫʧʨʘʚʣʝʥʠʷ. 

ʉʪʘʥʮʠʷ ʠʤʝʝʪ ʫʥʠʬʠʮʠʨʦʚʘʥʥʦʝ ʷʜʨʘ ʧʦ ʩʙʦʨʫ ʠ 

ʦʙʨʘʙʦʪʢʝ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʦʩʥʦʚʝ ʢʘʯʝʩʪʚʝʥʥʦ ʥʦ-

ʚʳʭ ʢʦʤʧʦʥʝʥʪ ʵʣʝʢʪʨʦʥʥʦʡ ʠ ʢʦʤʧʴʁʪʝʨʥʦʡ ʪʝʭʥʦ-

ʣʦʛʠʠ ʰʠʨʦʢʦʛʦ ʧʦʣʴʟʦʚʘʥʠʷ. ʇʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪ-

ʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʟʚʦʣʷʁʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʪʘʥʮʠʶ 

ʜʣʷ ʨʝʰʝʥʠʷ ʰʠʨʦʢʦʛʦ ʢʨʫʛʘ ʟʘʜʘʯ, ʘʜʘʧʪʘʮʠʷ ʢ ʨʝ-

ʰʝʥʠʶ ʢʦʪʦʨʳʭ ʦʩʫʱʝʩʪʚʣʝ̫ʪʩʷ ʧʫʪʝʤ ʧʦʜʙʦʨʘ ʪʠ-

ʧʘ, ʢʦʣʠʯʝʩʪʚʘ ʩʝʡʩʤʠʯʝʩʢʠʭ ʜʘʪʯʠʢʦʚ ʠ ʧʘʢʝʪʘ ʧʨʦ-

ʛʨʘʤʤ ʦʙʨʘʙʦʪʢʠ ʨʝʟʫʣʴʪʘʪʦʚ. ʇʨʠ ʵʪʦʤ ʩʘʤʦ ʫʥʠ-

ʬʠʮʠʨʦʚʘʥʥʦʝ ʷʜʨʦ ʩʪʘʥʮʠʠ ʥʝ ʤʝʥʝ̫ʪʩʷ. 

ʉʝʡʩʤʠʯʝʩʢʠʝ ʢʘʥʘʣ  r

ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʚʳʩʦʢʦʪʦʯʥʳʭ ʠʟʤʝʨʝʥʠʡ ʧʨʠ 

ʙʦʣʴʰʦʤ ʯʘʩʪʦʪʥʦʤ ʠ ʜʠʥʘʤʠʯʝʩʢʦʤ ʜʠʘʧʘʟʦʥʝ 

ʩʝʡʩʤʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ ʜʝʣʘʝʪ ʩʝʡʩʤʠʯʝʩʢʠʝ ʢʘʥʘʣʳ 

ʥʘʠʙʦʣʝʝ ʩʣʦʞʥʳʤ, ʪʨʫʜʦʝʤʢʠʤ ʠ ʜʦʨʦʛʦʩʪʦʷʱʠʤ 

ʵʣʝʤʝʥʪʦʤ ʚʩʝʡ ʩʠʩʪʝʤʳ ʩʝʡʩʤʠʯʝʩʢʦʡ ʨʝʛʠʩʪʨʘʮʠʠ. 

ʀʭ ʯʘʩʪʦʪʥʳʡ ʩʦʩʪʘʚ ʥʝ ʧʦʟʚʦʣʝ̫ʪ ʩʦʟʜʘʪʴ ʫʥʠʚʝʨ-

ʩʘʣʴʥʳʡ ʩʝʡʩʤʦʧʨʠʝʤʥʠʢ  ʜʣʷ ʨʘʙʦʪʳ ʚʦ ʚʩʝʤ ʚʦʟ-

ʤʦʞʥʦʤ ʜʠʘʧʘʟʦʥʝ ʯʘʩʪʦʪ. ʇʦʵʪʦʤʫ ʚ ʩʦʩʪʘʚ ʩʪʘʥ-

ʮʠʠ ʚʭʦʜʷʪ ʪʨʠ ʛʨʫʧʧʳ ʩʝʡʩʤʠʯʝʩʢʠʭ ʢʘʥʘʣʦʚ ʥʘ ʦʩ-

ʥʦʚʝ ʪʨʝʭ ʪʠʧʦʚ ʩʝʡʩʤʦʧʨʠʝʤʥʠʢʦʚ, ʩʦʩʪʘʚ ʢʦʪʦʨʳʭ 

ʤʦʞʝʪ ʙʳʪʴ ʠʟʤʝʥʝʥ ʠ ʫʚʝʣʠʯʝʥ ʜʦ 16: 

¶ ʐʠʨʦʢʦʧʦʣʦʩʥʳʡ ʚʝʣʦʩʠʤʝʪʨ ʉʄ-3.1 ʩ ʯʘʩʪʦʪ-

ʥʳʤ ʜʠʘʧʘʟʦʥʦʤ 0.01 õ 30 ɻʮ; 

¶ ʂʦʨʦʪʢʦʧʝʨʠʦʜʥʳʡ ʚʝʣʦʩʠʤʝʪʨ ʉʄ-3ʂɺ.1 ʩ 

ʯʘʩʪʦʪʥʳʤ ʜʠʘʧʘʟʦʥʦʤ 0.5 õ 100 ɻʮ; 

¶ ɸʢʩʝʣʝʨʦʤʝʪʨ ʊʉ-5.2 ʩ ʯʘʩʪʦʪʥʳʤ ʜʠʘʧʘʟʦʥʦʤ 

0.006 õ 20 ɻʮ. 

ɺʩʝ ʧʨʠʙʦʨʳ ʷʚʣʷʁʪʩʷ ʧʨʠʙʦʨʘʤʠ ʤʘʷʪʥʠʢʦʚʦʛʦ 

ʪʠʧʘ. ʆʥʠ ʩʢʦʤʧʦʥʦʚʘʥʳ ʚ ʚʠʜʝ ʪʨʝʭʢʦʤʧʦʥʝʥʪʥʳʭ 

ʫʩʪʘʥʦʚʦʢ, ʢʦʪʦʨʳʝ ʨʘʙʦʪʘʁʪ ʧʦ ʢʣʘʩʩʠʯʝʩʢʦʡ ʦʨʪʦ-

ʛʦʥʘʣʴʥʦʡ ʩʭʝʤʝ ʩ ʥʘʧʨʘʚʣʝʥʠʤ̫ʠ ʦʩʝʡ ʯʫʚʩʪʚʠʪʝʣʴ-

ʥʦʩʪʠ Z, N-S ʠ E-W. ʌʦʨʤʠʨʦʚʘʥʠʝ ʯʘʩʪʦʪʥʳʭ ʭʘʨʘʢ-

ʪʝʨʠʩʪʠʢ ʩʝʡʩʤʠʯʝʩʢʠʭ ʢʘʥʘʣʦʚ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʩ ʧʦ-

ʤʦɦʴʶ ʙʣʦʢʦʚ ʩʦʧʨʞ̫ʝʥʠʷ ɹʉ3, ʢʦʪʦʨʳʝ ʧʨʠʥʠʤʘʁʪ 

ʧʘʨʘʬʘʟʥʳʝ ʩʠʛʥʘʣʳ ʦʪ ʩʝʡʩʤʦʧʨʠʝʤʥʠʢʦʚ, ʦʙʝʩʧʝ-

ʯʠʚʘʷ, ʚ ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ, ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʫʩʠ-

ʣʝʥʠʝ ʩʠʛʥʘʣʘ. ʋʩʠʣʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩʪʫʧʝʥʤ̫ʠ ʚ 

2, 4, 8, 16, 32 ʠ 64 ʨʘʟʘ ʠ ʟʘʜʘʝʪʩʷ ʚʨʫʯʥʫʶ ʧʨʠ ʫʩʪʘ-

ʥʦʚʢʝ ʜʘʪʯʠʢʦʚ ʥʘ ʤʝʩʪʘʭ ʨʝʛʠʩʪʨʘʮʠʠ. ʂʨʦʤʝ ʪʦʛʦ, 

ʯʝʨʝʟ ʙʣʦʢ ʩʦʧʨʞ̫ʝʥʠʷ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʧʝʨʝʜʘʯʘ ʥʘ-

ʧʨʞ̫ʝʥʠʡ ʧʠʪʘʥʠʷ ʠ ʩʠʛʥʘʣʦʚ ʢʘʣʠʙʨʦʚʢʠ ʢ ʩʝʡʩʤʦ-

ʧʨʠʝʤʥʠʢʘʤ ʦʪ ʚʥʝʥhʝʛʦ ʠʣʠ ʚʥʫʪʨʝʥʥʝʛʦ ʢʘʣʠʙʨʘʪʦ-

ʨʘ, ʧʨʠ ʵʪʦʤ ʚʥʫʪʨʝʥʥʠʡ ʩʠʛʥʘʣ ʢʘʣʠʙʨʦʚʢʠ ʬʦʨʤʠ-

ʨʫʝʪʩʷ ʨʝʛʠʩʪʨʘʪʦʨʦʤ ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʦ. 

ʐʠʨʦʢʦʧʦʣʦʩʥʳʝ ʩʝʡʩʤʠʯʝʩʢʠʝ ʢʘʥʘʣʳ ʥʘ ʦʩʥʦʚʝ 

ʚʝʣʦʩʠʤʝʪʨʦʚ ʪʠʧʘ ʉʄ-3.1 ʦʙʝʩʧʝʯʠʚʘʁʪ ʨʝʛʠʩʪʨʘ-

ʮʠʶ ʩʝʡʩʤʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ ʚ ʜʠʥʘʤʠʯʝʩʢʦʤ ʜʠʘʧʘ-

ʟʦʥʝ ʜʦ 150 ʜɹ (ʥʘ 2 ɻʮ) ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝʭ ʪʠʧʦʚ ʦʙʲ-

ʸʤʥʳʭ ʠ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʣʥ ʩʝʡʩʤʠʯʝʩʢʠʭ ʠʩʪʦʯʥʠ-

ʢʦʚ ʩ ʤʘʛʥʠʪʫʜʦʡ 5 ʠ ʙʦʣʝʝ ʥʘ ʨʘʩʩʪʦʷʥʠ̫ʭ ʜʦ 90o, 

ʧʦɻʪʦʤʫ ʧʦʣʫʯʝʥʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴ-

ʟʦʚʘʥʘ ʜʣʷ ʨʝʰʝʥʠʷ ʙʦʣʴʰʠʥʩʪʚʘ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʠ 

ʧʨʠʢʣʘʜʥʳʭ ʟʘʜʘʯ ʩʝʡʩʤʦʣʦʛʠʠ. ʆʜʥʘʢʦ ʜʘʪʯʠʢʠ ʵʪʦ-

ʛʦ ʪʠʧʘ, ʦʩʥʘɦʸʥʥʳʝ ʝʤʢʦʩʪʥʳʤ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʤ 

ʚʟʘʠʤʥʦʛʦ ʧʝʨʝʤʝɦʝʥʠʷ ʠʥʝʨʮʠʦʥʥʦʡ ʤʘʩʩʳ ʠ ʦʩʥʦ-

ʚʘʥʠʷ ʚ ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʥʘʧʨʞ̫ʝʥʠʝ, ʦʙʣʘʜʘʁʪ ʧʦʚ-r

ʰʝʥʥʳʤ ʰʫʤʦʤ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʵʣʝʢʪʨʦʜʠʥʘʤʠʯʝ-

ʩʢʠʤʠ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʤ̫ʠ, ʥʘ ʯʘʩʪʦʪʘʭ, ʙʦʣʝʝ ʥʝ-

ʩʢʦʣʴʢʠʭ ʛʝʨʮ, ʯʪʦ ʫʭʫʜʰʘʝʪ ʠʭ ʨʘʟʨʝhʘʶɦʫʶ ʩʧʦ-

ʩʦʙʥʦʩʪʴ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʨʘʙʦʯʝʛʦ ʜʠʘʧʘʟʦʥʘ ʯʘʩʪʦʪ, ʚ 

ʩʚʟ̫ʠ ʩ ʯʝʤ, ʚʚʝʜʝʥʳ ʢʦʨʦʪʢʦʧʝʨʠʦʜʥʳʝ ʢʘʥʘʣʳ. 

ʂʦʨʦʪʢʦʧʝʨʠʦʜʥʳʝ ʢʘʥʘʣʳ ʥʘ ʦʩʥʦʚʝ ʩʝʡʩʤʦʧʨʠ-

ʝʤʥʠʢʦʚ ʪʠʧʘ ʉʄ-3ʂɺ.1 ʩ ʵʣʝʢʪʨʦʜʠʥʘʤʠʯʝʩʢʠʤʠ 

ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʤ̫ʠ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ 

ʩʣʘʙʳʭ ʩʠʛʥʘʣʦʚ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʦʪ ʧʦʜʟʝʤʥʳʭ 

ʷʜʝʨʥʳʭ ʚʟʨʳʚʦʚ ʤʘʣʦʡ ʤʦʱʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʜʣʷ ʨʝ-

ʛʠʩʪʨʘʮʠʠ ʨʝʛʠʦʥʘʣʴʥʳʭ ʠ ʪʝʣʝʩʝʡʩʤʠʯʝʩʢʠʭ ʩʠʛʥʘ-

ʣʦʚ ʚ ʚʳʩʦʢʦʯʘʩʪʦʪʥʦʤ "ʦʢʥʝ ʧʨʦʟʨʘʯʥʦʩʪʠ" ɿʝʤʣʠ, 

ʪ.ʝ. ʥʘ ʯʘʩʪʦʪʘʭ 35 õ 40 ɻʮ. ɺ ʵʪʦʤ ʯʘʩʪʦʪʥʦʤ ʜʠʘʧʘ-

ʟʦʥʝ ʤʦʱʥʦʩʪʴ ʩʝʡʩʤʠʯʝʩʢʠʭ ʰʫʤʦʚ ʠʤʝʝʪ ʤʠʥʠ-

ʤʫʤ, ʧʦʵʪʦʤʫ ʩʠʛʥʘʣʳ ʦʪ ʠʩʪʦʯʥʠʢʦʚ ʚʦʟʤʫɦʝʥʠʷ, 

ʦʩʦʙʝʥʥʦ ʨʘʩʧʦʣʘʛʘʶɦʠʭʩʷ ʚ ʦʙʣʘʩʪʷʭ ʚʳʭʦʜʦʚ ʢʨʠ-

ʩʪʘʣʣʠʯʝʩʢʠʭ ʧʦʨʦʜ, ʤʦʛʫʪ ʙʳʪʴ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ 

ʥʘ ʟʥʘʯʠʪʝʣʴʥʦʤ ʫʜʘʣʝʥʠʠ. 

ʂʘʥʘʣʳ ʥʘ ʦʩʥʦʚʝ ʘʢʩʝʣʝʨʦʤʝʪʨʘ ʊʉ-5.2 ʧʨʝʜʥʘ-

ʟʥʘʯʝʥʳ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ, ʩʚʷ-

ʟʘʥʥʳʭ ʩ ʠʟʫʯʝʥʠʝʤ ʩʠʣʴʥʳʭ ʜʚʠʞʝʥʠʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ɿʝʤʣʠ. ʄʘʢʩʠʤʘʣʴʥʦʝ ʨʝʛʠʩʪʨʠʨʫʝʤʦʝ ʠʤʠ ʫʩʢʦʨʝ-

ʥʠʝ ʩʦʩʪʘʚʣʝ̫ʪ 1g, ʘ ʧʨʠ ʞʸʩʪʢʦʡ ʬʠʢʩʘʮʠʠ ʧʨʠʙʦ-

ʨʦʚ ʥʘ ʤʝʩʪʝ ʫʩʪʘʥʦʚʢʠ ʦʥʦ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 1,3 g. 

ɼʠʥʘʤʠʯʝʩʢʠʡ ʜʠʘʧʘʟʦʥ ʵʪʠʭ ʧʨʠʙʦʨʦʚ ʩʦʩʪʘʚʣʝ̫ʪ 

ʙʦʣʝʝ 150 ʜɹ, ʧʦʵʪʦʤʫ ʦʥʠ ʤʦʛʫʪ ʨʝʛʠʩʪʨʠʨʦʚʘʪʴ 

ʩʠʛʥʘʣʳ ʠ ʦʪ ʜʦʚʦʣʴʥʦ ʩʣʘʙʳʭ ʠʩʪʦʯʥʠʢʦʚ ʚ ʵʧʠʮʝʥ-

ʪʨʘʣʴʥʦʡ ʠ ʨʝʛʠʦʥʘʣʴʥʦʡ ʟʦʥʘʭ. 

ɺ ʦʪʜʝʣʴʥʳʭ ʩʣʫʯʘ̫ʭ ʚ ʩʦʩʪʘʚ ʩʪʘʥʮʠʠ ʤʦʞʝʪ 

ʙʳʪʴ ʚʢʣʶʯʝʥ ʢʦʤʧʣʝʢʪ ʰʠʨʦʢʦʧʦʣʦʩʥʳʭ ʩʝʡʩʤʦ-

ʧʨʠʝʤʥʠʢʦʚ ʪʠʧʘ ʂʉʕʐ-ʈ, ʢʦʪʦʨʳʡ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʨʝʛʠʩʪʨʘʮʠʶ ʩʝʡʩʤʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ ʚ ʧʦʣʦʩʝ ʯʘʩ-

ʪʦʪ ʦʪ 0,0028 ʜʦ 10 ɻʮ ʚ ʨʝʞʠʤʝ ʩʝʡʩʤʦʤʝʪʨʘ ʠʣʠ 

ʚʝʣʦʩʠʤʝʪʨʘ, ʯʪʦ ʧʦʟʚʦʣʝ̫ʪ ʧʨʠ ʚʳʩʦʢʦʡ ʩʪʘʙʠʣʴʥʦ-

ʩʪʠ ʧʘʨʘʤʝʪʨʦʚ ʧʨʠʙʦʨʘ ʥʘʙʣʜʁʘʪʴ ʠ ʟʘ ʨʘʟʣʠʯʥʤrʠ 

ʩʝʡʩʤʠʯʝʩʢʠʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ï ʤʝʩʪʥʤrʠ, ʨʝʛʠʦ-

ʥʘʣʴʥʤrʠ ʠ ʫʜʘʣʝʥʥʤrʠ, - ʠ ʟʘ ʤʝʜʣʝʥʥʤrʠ ʢʦʣʝʙʘ-

ʥʠʤ̫ʠ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʠʟʤʝʥʝʥʠʤ̫ʠ 

ʧʦʣʷ ʛʨʘʚʠʪʘʮʠʠ. ʆʪʣʠʯʠʪʝʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ 

ʩʝʡʩʤʦʧʨʠʝʤʥʠʢʦʚ ʂʉʕʐ-ʈ ʷʚʣʝ̫ʪʩʷ ʧʨʠʤʝʥʝʥʠʝ 

ʩʣʦʞʥʦʡ ʩʠʩʪʝʤʳ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʠʭ ʘʤʧʣʠʪʫʜʥʦ-ʯʘʩʪʦʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ʉʝʡʩʤʦ-

ʧʨʠʝʤʥʠʢʠ ʂʉʕʐ-ʈ ʷʚʣʷʁʪʩʷ ʘʥʘʣʦʛʦʤ ʭʦʨʦhʦ ʠʟ-

ʚʝʩʪʥʦʛʦ ʩʝʡʩʤʦʧʨʠʝʤʥʠʢʘ STS-1 (Streckeisen, 

ʐʚʝʡʮʘʨʠʷ), ʠʭ ʦʩʥʦʚʥʳʝ ʧʘʨʘʤʝʪʨʳ ʩʦʚʧʘʜʘʁʪ. 

ʊʝʤ ʥʝ ʤʝʥʝʝ, ʧʦ ʨʷʜʫ ʪʝʭʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʂʉʕʐ-ʈ ʧʨʝʚʦʩʭʦʜʠʪ STS-1, ʥʘʧʨʠʤʝʨ, ʩʝʡʩʤʦʤʝʪ-

ʨʳ STS-1 ʠʤʝʶʪ ʤʘʢʩʠʤʘʣʴʥʳʡ ʤʝʭʘʥʠʯʝʩʢʠʡ ʧʝʨʠ-

ʦʜ 12 · 15 ʩ, ʘ ʂʉʕʐ-ʈ - 30 ʩ.  ʂʨʦʤʝ ʪʦʛʦ, ʂʉʕʐ-ʈ 

ʠʤʝʝʪ ʙʦʣʝʝ ʧʨʦʩʪʫʶ ʧʨʦʮʝʜʫʨʫ ʫʩʪʘʥʦʚʢʠ ʠ ʟʥʘʯʠ-

ʪʝʣʴʥʦ ʜʝʰʝʚʣʝ [3].  

ʉʠʩʪʝʤʘ ʮʠʬʨʦʚʦʡ ʨʝʛʠʩʪʨʘʮʠʠ 

ʉʠʩʪʝʤʘ ʨʝʛʠʩʪʨʘʮʠʠ ʧʨʝʜʩʪʘʚʣʝ̫ʪ ʣʦʢʘʣʴʥʫʶ 

ʚʯrʠʩʣʠʪʝʣʴʥʫʶ ʩʝʪʴ ʥʘ ʦʩʥʦʚʝ ʜʚʫʭ ʧʝʨʩʦʥʘʣʴʥʳʭ 

ʢʦʤʧʴʁʪʝʨʦʚ ʇʕɺʄ ʪʠʧʘ IBM PC ʢʦʥʬʠʛʫʨʘʮʠʠ ʥʝ 

ʥʠʞʝ Pentium 1, ʦʙʲʝʜʠʥʝʥʥʳʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʩʧʝʮʠʘʣʥɹʳʭ ʩʝʪʝʚʳʭ ʘʜʘʧʪʝʨʦʚ çʀʆʃɸ-25è ʩʦ ʩʢʦ-
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ʨʦʩʪʴʶ ʧʝʨʝʜʘʯʠ 25 ʄʙ/ʩʝʢ ʠ ʨʘʙʦʪʘʶɦʠʭ ʧʦʜ 

ʫʧʨʘʚʣʝʥʠʝʤ ʩʧʝʮʠʘʣʥɹʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝ-

ʥʠʷ ʚ ʦʙʦʣʦʯʢʝ Windows 98. ʆʙʱʠʡ ʚʠʜ ʩʠʩʪʝʤʳ ʨʝ-

ʛʠʩʪʨʘʮʠʠ ʧʨʠʚʝʜʝʥ ʥʘ ʨʠʩʫʥʢʝ 1ʙ. ʄʥʦʛʦʢʘʥʘʣʴʥʦʝ 

ʮʠʬʨʦʚʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʚʭʦʜʥʳʭ ʘʥʘʣʦʛʦʚʳʭ ʩʠʛ-

ʥʘʣʦʚ ʦʪ ʩʝʡʩʤʠʯʝʩʢʠʭ ʢʘʥʘʣʦʚ (ʜʦ 16 ʢʘʥʘʣʦʚ) 

ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʙʣʘʛʦʜʘʨʷ ʩʧʝʮʠʘʣʥɹʦʤʫ ʢʦʥʪʨʦʣʣʝ-

ʨʫ ʬʠʨʤʳ L-Card ʪʠʧʘ L1610 (16 ʨʘʟʨʜ̫ʦʚ) ʠʣʠ 

L1450 (14 ʨʘʟʨʜ̫ʦʚ). ʕʪʠ ʢʦʥʪʨʦʣʣʝʨʳ ʠʩʧʦʣʴʟʫʁʪ-

ʩʷ ʪʘʢʞʝ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʩʠʛʥʘʣʦʚ ʩʢʚʦʟʥʦʡ ʢʘ-

ʣʠʙʨʦʚʢʠ ʢʘʥʘʣʦʚ. 

ʇʝʨʚʳʡ ʧʝʨʩʦʥʘʣʴʥʳʡ ʢʦʤʧʴʁʪʝʨ ʧʨʦʠʟʚʦʜʠʪ 

ʧʨʠʝʤ ʠ ʨʝʛʠʩʪʨʘʮʠʶ ʙʦʣʴʰʦʛʦ ʦʙʲʝʤʘ ʮʠʬʨʦʚʳʭ 

ʩʝʡʩʤʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʥʘ ʞʝʩʪʢʠʡ ʜʠʩʢ (HD), ʢʦʪʦ-

ʨʳʡ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʢ ʢʦʣʴʮʝʚʦʡ ʙʫ-

ʬʝʨ, ʦʙʝʩʧʝʯʠʚʘʶɦʠʡ ʩʦʭʨʘʥʥʦʩʪʴ ʜʘʥʥʳʭ ʜʦ 13 õ 

40 ʩʫʪʦʢ, ʯʪʦ ʚʘʞʥʦ ʧʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯ ʤʦʥʠʪʦʨʠʥ-

ʛʘ. ʇʨʠ ʟʘʧʠʩʠ ʜʘʥʥʳʭ ʥʘ HD ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʚʝʜʝʪʩʷ 

ʢʦʥʪʨʦʣʴ ʨʘʙʦʪʳ ʩʪʘʥʮʠʠ, ʧʨʠ ʦʙʥʘʨʫʞʝʥʠʠ ʩʙʦʝʚ ʚ 

ʩʦʦʪʚʝʪʩʪʚʫʶɦʠʡ ʙʣʦʢ ʬʘʡʣʘ ʟʘʥʦʩʷʪʩʷ ʩʧʝʮʠʘʣʴ-

ʥʳʝ ʦʪʤʝʪʢʠ. ɼʣʷ ʩʢʚʦʟʥʦʡ ʢʘʣʠʙʨʦʚʢʠ ʢʘʥʘʣʦʚ ʧʦ 

ʢʦʤʘʥʜʝ ʦʧʝʨʘʪʦʨʘ ʩ ʧʫʣʴʪʘ ʇɺʕʄ ʧʨʦʛʨʘʤʤʥʦ-ʘʧ-

ʧʘʨʘʪʥʦ ʚ ʢʘʣʠʙʨʦʚʦʯʥʫʶ ʢʘʪʫʢhʫ ʩʦʦʪʚʝʪʩʪʚʫʶɦʝ-

ʛʦ ʩʝʡʩʤʦʧʨʠʝʤʥʠʢʘ ʧʦʜʘʝʪʩʷ ʢʘʣʠʙʨʦʚʦʯʥʳʡ ʩʠʛ-

ʥʘʣ ʩ ʟʘʜʘʥʥʤrʠ ʧʘʨʘʤʝʪʨʘʤʠ. ɿʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʡ 

ʦʪʢʣʠʢ ʢʘʥʘʣʘ ʦʙʨʘʙʘʪʚrʘʝʪʩʷ, ʧʨʦʠʟʚʦʜʠʪʩʷ ʨʘʩʯʝʪ 

ʢʦɻʬʬʠʮʠʝʥʪʘ ʢʘʣʠʙʨʦʚʢʠ, ʢʦʪʦʨʳʡ ʩʨʘʚʥʠʚʘʝʪʩʷ ʩ 

ʪʘʙʣʠʯʥʳʤ ʟʥʘʯʝʥʠʝʤ. ɽʩʣʠ ʨʘʟʥʠʮʘ ʤʝʞʜʫ ʜʚʫʤʷ 

ʟʥʘʯʝʥʠʤ̫ʠ ʥʝ ʧʨʝʚʳhʘʝʪ ʟʘʜʘʥʥʦʛʦ ʧʨʝʜʝʣʘ, ʥʘ ʵʢ-

ʨʘʥ ʚʳʜʘʝʪʩʷ ʩʦʦʙɦʝʥʠʝ çʢʘʥʘʣ ʠʩʧʨʘʚʝʥè; ʚ ʧʨʦ-

ʪʠʚʥʦʤ ʩʣʫʯʘʝ ʚʳʜʘʝʪʩʷ ʩʦʦʙɦʝʥʠʝ çʢʘʥʘʣ ʥʝʠʩʧʨʘ-

ʚʝʥè, ʩʦʧʨʦʚʦʞʜʘʝʤʦʝ ʟʚʫʢʦʚʳʤ ʩʠʛʥʘʣʦʤ. 

ɺʪʦʨʦʡ ʧʝʨʩʦʥʘʣʴʥʳʡ ʢʦʤʧʴʁʪʝʨ ʇɺʕʄ 2 ʠʩ-

ʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʪʙʦʨʘ ʩʦʦʪʚʝʪʩʪʚʫʶɦʠʭ ʩʦʙʪrʠʡ, 

ʠʭ ʦʧʝʨʘʪʠʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʠ ʚʟrʛʨʫʟʢʠ ʧʘʤʪ̫ʠ ʥʘ 

HD ʇɺʕʄ1. ʉʠʩʪʝʤʘ ʚʨʝʤʝʥʥʦʡ ʧʨʠʚʷʟʢʠ ʦʙʝʩʧʝ-

ʯʠʚʘʝʪʩʷ ʩ ʧʦʤʦɦʴʶ ʩʧʝʮʠʘʣʥɹʦʛʦ ʧʨʠʝʤʥʠʢʘ GPS, 

ʧʦʜʢʣʯʁʝʥʥʦʛʦ ʢ ʢʘʥʘʣʫ USB ʇʕɺʄ 1. ɺ ʭrʦʜ ʚ ʢʘ-

ʥʘʣ ʜʣʷ ʦʧʝʨʘʪʠʚʥʦʡ ʩʚʷʟʠ ʩ ʮʝʥʪʨʦʤ ʤʦʞʝʪ ʙʳʪʴ 

ʦʙʝʩʧʝʯʝʥ ʩ ʧʦʤʦɦʴʶ ʩʪʘʥʜʘʨʪʥʦʛʦ ʤʦʜʝʤʘ ʠ ʚʳʜʝ-

ʣʝʥʥʦʛʦ ʢʘʥʘʣʘ ʩʚʷʟʠ. ʇʘʢʝʪ ʧʨʦʛʨʘʤʤ ʧʨʝʜʚʘʨʠ-

ʪʝʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʨʦʠʟʚʦʜʠʪ ʥʝ ʪʦʣʴʢʦ ʢʦʥʪʨʦʣʴ 

ʨʘʙʦʪʳ ʩʪʘʥʮʠʠ ʠ ʢʘʣʠʙʨʦʚʢʫ ʢʘʥʘʣʦʚ, ʥʦ ʠ ʜʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʩʤʦʪʨʘ ʠ ʚʳʙʦʨʢʠ ʦʪʜʝʣʴʥʳʭ ʬʨʘʛ-

ʤʝʥʪʦʚ ʟʘʧʠʩʠ ʠ ʧʝʨʝʢʦʜʠʨʦʚʢʠ ʜʘʥʥʳʭ ʚ ʢʦʜ ASCII 

ʜʣʷ ʠʭ ʧʦʩʣʝʜʫʶɦʝʡ ʦʙʨʘʙʦʪʢʠ ʩʪʘʥʜʘʨʪʥʳʤ ʧʨʦ-

ʛʨʘʤʤʥʳʤ ʧʘʢʝʪʦʤ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʢʦʥʢʨʝʪʥʦʡ ʨʝ-

ʰʘʝʤʦʡ ʟʘʜʘʯʝ. 

ʇʆʈʊɸʊʀɺʅɸʗ ʉɽʁʉʄʀʏɽʉʂɸʗ ʉʊɸʅʎʀʗ  

çʕʂʉʇʈɽʉʉ-4è 

ʆʙɦʠʡ ʚʠʜ ʧʦʨʪʘʪʠʚʥʦʡ ʩʝʡʩʤʠʯʝʩʢʦʡ ʩʪʘʥʮʠʠ 

çʕʢʩʧʨʝʩʩ-4è ʧʨʠʚʝʜʝʥ ʥʘ ʨʠʩʫʥʢʘʭ 1ʘ, 2. ɺ ʩʦʩʪʘʚ 

ʩʪʘʥʮʠʠ ʚʭʦʜʷʪ (ʨʠʩʫʥʦʢ 1ʘ): 6 - ʨʝʛʠʩʪʨʘʪʦʨ; 7 - 

ʩʝʡʩʤʦʧʨʠʝʤʥʠʢ ʪʠʧʘ ʉʄ-3ʂɺ.2 (3 ʰʪ.); 8 - ʪʨʝʭʢʦʤ-

ʧʦʥʝʥʪʥʳʡ ʩʝʡʩʤʦʧʨʠʝʤʥʠʢ ʪʠʧʘ ʊʉ-5.2. ʆʩʥʦʚʥʳʝ 

ʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʪʘʥʮʠʠ ʜʘʥʳ ʚ ʪʘʙʣʠʮʝ. 

ʉʪʨʫʢʪʫʨʥʦʝ ʧʦʩʪʨʦʝʥʠʝ ʩʪʘʥʮʠʠ çʕʢʩʧʨʝʩʩ-4è ʧʦ-

ʜʦʙʥʦ ʧʦʩʪʨʦʝʥʠʶ ʩʪʘʥʮʠʠ çʉʄʉè. ʆʙʝʩʧʝʯʠʚʘʝʪʩʷ 

ʮʠʬʨʦʚʘʷ ʨʝʛʠʩʪʨʘʮʠʷ ʜʘʥʥʳʭ, ʧʦʩʪʫʧʘʶɦʠʭ ʦʪ 6-ʪʠ 

ʩʝʡʩʤʠʯʝʩʢʠʭ ʢʘʥʘʣʦʚ. ʊʠʧ ʠʩʧʦʣʴʟʫʝʤʳʭ ʩʝʡʩʤʦ-

ʧʨʠʝʤʥʠʢʦʚ ʦʧʨʝʜʝʣʝ̫ʪʩʷ ʦʙʣʘʩʪʴʶ ʧʨʠʤʝʥʝʥʠʷ 

ʩʪʘʥʮʠʠ. ʄʥʦʛʦʢʘʥʘʣʴʥʦʝ ʮʠʬʨʦʚʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ 

ʩʝʡʩʤʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʩ ʧʦʤʦɦʴʶ 

ʩʧʝʮʠʘʣʥɹʦʛʦ ʢʦʥʪʨʦʣʣʝʨʘ ʪʠʧʘ DAG-516 (16 ʨʘʟʨ-̫

ʜʦʚ) ʬʠʨʤʳ National Instruments ʠʣʠ ɽ-24 (24 ʨʘʟʨʜ̫ʘ) 

ʬʠʨʤʳ L-Card. ɺ ʩʣʫʯʘʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ɽ-24 ʯʠʩʣʦ 

ʢʘʥʘʣʦʚ ʨʝʛʠʩʪʨʘʮʠʠ ʩʦʢʨʘɦʘʝʪʩʷ ʜʦ ʯʝʪʨrʝʭ. ɺ ʢʘ-

ʯʝʩʪʚʝ ʮʠʬʨʦʚʦʛʦ ʨʝʛʠʩʪʨʘʪʦʨʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʦʨʪʘ-

ʪʠʚʥʳʡ ʢʦʤʧʴʁʪʝʨ Notebook. ɺʨʝʤʝʥʥʘʷ ʧʨʠʚʷʟʢʘ 

ʩʠʛʥʘʣʦʚ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʯʝʨʝʟ ʢʘʥʘʣ USB ʩ ʧʦʤʦ-

ʱʴʶ ʧʨʠʝʤʥʠʢʘ GPS, ʚʳʧʦʣʥʝʥʥʦʛʦ ʚ ʚʠʜʝ ʦʪʜʝʣʴʥʦ-

ʛʦ ʙʣʦʢʘ ʠʣʠ ʚʩʪʨʦʝʥʥʦʛʦ ʚ ʢʦʥʩʪʨʫʢʮʠʶ ʨʝʛʠʩʪʨʘʪʦ-

ʨʘ. ʉʠʛʥʘʣʳ ʢʘʣʠʙʨʦʚʢʠ ʬʦʨʤʠʨʫʁʪʩʷ ʧʨʦʛʨʘʤʤʥʦ-

ʘʧʧʘʨʘʪʥʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʧʝʮʠʘʣʥɹʦʛʦ ʬʦʨʤʠʨʦ-

ʚʘʪʝʣʷ ʢʘʣʠʙʨʦʚʦʯʥʦʛʦ ʩʠʛʥʘʣʘ ʠ ʧʦ ʩʦʦʪʚʝʪʩʪʚʫ-ʁ

ʱʝʡ ʢʦʤʘʥʜʝ ʧʦʜʘʁʪʩʷ ʚ ʢʘʣʠʙʨʦʚʦʯʥʫʶ ʢʘʪʫʢhʫ 

ʩʝʡʩʤʦʧʨʠʝʤʥʠʢʘ. 

 

ʈʠʩʫʥʦʢ 2. ʆʙʱʠʡ ʚʠʜ ʧʦʨʪʘʪʠʚʥʦʡ  

ʩʝʡʩʤʠʯʝʩʢʦʡ ʩʪʘʥʮʠʠ çʕʢʩʧʨʝʩʩ-4è 

ʉʪʘʥʮʠʷ ʨʘʙʦʪʘʝʪ ʧʦʜ ʫʧʨʘʚʣʝʥʠʝʤ ʩʧʝʮʠʘʣʥɹʦʛʦ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʘʢʝʪʘ ʚ ʦʙʦʣʦʯʢʝ Windows 98, ʦʙʝʩ-

ʧʝʯʠʚʘʶɦʝʛʦ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʧʨʦʮʝʜʫʨʳ ʬʦʨʤʠ-

ʨʦʚʘʥʠʷ ʬʘʡʣʦʚ ʩ ʟʘʧʠʩʴʶ ʚʨʝʤʝʥʥʳʭ ʦʪʤʝʪʦʢ, ʢʘ-

ʣʠʙʨʦʚʢʠ, ʢʦʥʪʨʦʣʷ ʨʘʙʦʪʳ ʩʪʘʥʮʠʠ ʠ ʧʨʦʩʤʦʪʨʘ ʨʝ-

ʟʫʣʴʪʘʪʦʚ ʨʝʛʠʩʪʨʘʮʠʠ. 

ʅɽʂʆʊʆʈʓɽ ʇʈʀʄɽʈʓ ʇʈɸʂʊʀʏɽʉʂʆɻʆ ʀʉ-

ʇʆʃʔɿʆɺɸʅʀʗ ʉɽʁʉʄʀʏɽʉʂʀʍ ʉʊɸʅʎʀʁ 

ʉʝʡʩʤʠʯʝʩʢʠʝ ʩʪʘʥʮʠʠ çʉʄʉè ʠ çʕʢʧʨʝʩʩ-4è 

ʧʨʠʤʝʥʷʁʪʩʷ ʚ ʧʨʘʢʪʠʢʝ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʀʥ-

ʩʪʠʪʫʪʘ ʛʝʦʵʢʦʣʦʛʠʠ ʈɸʅ ʠ ʧʨʠ ʨʝʰʝʥʠʠ ʮʝʣʦʛʦ ʨʷ-

ʜʘ ʧʨʠʢʣʘʜʥʳʭ ʟʘʜʘʯ ʚ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʷʭ, ʪʘʢʠʭ, 

ʢʘʢ ʦʙʝʩʧʝʯʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʚʘʞʥʳʭ 

ʦʙʝ̡ʢʪʦʚ ʘʪʦʤʥʦʡ ʧʨʦʤʳʣhʝʥʥʦʩʪʠ (ʨʠʩʫʥʦʢ 3), 

ʈɸʆ ɽʉ (ʨʠʩʫʥʦʢ 4), ʚ ʛʝʦʣʦʛʠʠ ʠ ʛʦʨʥʦʡ ʧʨʦʤʳ-h

ʣʝʥʥʦʩʪʠ (ʨʠʩʫʥʦʢ 5), ʧʨʠ ʩʝʡʩʤʠʯʝʩʢʦʤ ʢʦʥʪʨʦʣʝ 

ʤʝʛʘʧʦʣʠʩʦʚ, ʘ ʪʘʢʞʝ ʚ ʨʘʙʦʪʘʭ ʄʠʥʠʩʪʝʨʩʪʚʘ ʦʙʦ-

ʨʦʥʳ ʈʌ (ʨʠʩʫʥʦʢ 6). ʉʪʘʥʮʠʠ ʫʩʧʝʥhʦ ʵʢʩʧʣʫʘʪʠ-

ʨʫʁʪʩʷ ʪʘʢʞʝ ʚ ʩʝʡʩʤʠʯʝʩʢʦʡ ʩʣʫʞʙʝ ʀʥʜʠʠ. 

ɼʣʷ ʢʦʥʪʨʦʣʷ ʛʣʫʙʠʥʥʦʛʦ ʟʘʭʦʨʦʥʝʥʠʷ ʨʘʜʠʦʘʢ-

ʪʠʚʥʳʭ ʦʪʭʦʜʦʚ ʥʘ ʦʙʲʝʢʪʝ ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴ-

ʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʘʪʦʤʥʳʭ ʨʝʘʢʪʦʨʦʚ ʚ ʛ. ɼʠʤʠʪʨʦʚ-

ʛʨʘʜ ʫʩʪʘʥʦʚʣʝʥʘ ʣʦʢʘʣʴʥʘʷ ʩʝʡʩʤʠʯʝʩʢʘʷ ʛʨʫʧʧʘ ʥʘ 

 

ʊʉï5.2 

ʉʄ-3ʂɺ.1 
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ʦʩʥʦʚʝ çʉʄʉè ʩ ʯʠʩʣʦʤ ʩʝʡʩʤʠʯʝʩʢʠʭ ʢʘʥʘʣʦʚ ï12 (9 

- ʢʦʨʦʪʢʦʧʝʨʠʦʜʥʳʭ, 3 - ʜʣʠʥʥʦʧʝʨʠʦʜʥʳʭ) ʠ ʩ ʙʘʟʦʡ 

ʦʢʦʣʦ 2 ʢʤ. ɸʥʘʣʦʛʠʯʥʘʷ ʣʦʢʘʣʴʥʘʷ ʩʝʡʩʤʠʯʝʩʢʘʷ 

ʛʨʫʧʧʘ ʵʢʩʧʣʫʘʪʠʨʫʝʪʩʷ ʥʘ ʧʦʣʠʛʦʥʝ çʉʝʚʝʨʥʳʡè 

ɻʦʨʥʦ-ʭʠʤʠʯʝʩʢʦʛʦ ʢʦʤʙʠʥʘʪʘ, ʛ. ɾʝʣʝʟʥʦʛʦʨʩʢ. 

ɺ ʩʠʩʪʝʤʝ ʈɸʆ ɽʉ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʩʝʡʩʤʠʯʝ-

ʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʢʨʫʧʥʝʡhʝʛʦ ʩʦʦʨʫʞʝʥʠʷ ɿʝʡʩʢʦʡ 

ɻʕʉ ʠʩʧʦʣʴʟʫʝʪʩʷ ʣʦʢʘʣʴʥʘʷ ʩʝʡʩʤʠʯʝʩʢʘʷ ʩʝʪʴ ʥʘ 

ʦʩʥʦʚʝ ʤʥʦʛʦʮʝʣʝʚʦʡ ʩʝʡʩʤʠʯʝʩʢʦʡ ʩʪʘʥʮʠʠ çʉʄʉè 

ʩ ʯʠʩʣʦʤ ʩʝʡʩʤʠʯʝʩʢʠʭ ʢʘʥʘʣʦʚ ï 15 (ʢʦʨʦʪʢʦʧʝʨʠ-

ʦʜʥʳʭ). ɸʥʘʣʦʛʠʯʥʘʷ ʘʧʧʘʨʘʪʫʨʘ ʫʩʪʘʥʦʚʣʝʥʘ ʥʘ ɿʝ-

ʣʝʥʯʫʢʩʢʦʡ ɻʕʉ (ʨʠʩʫʥʦʢ 4). 

ʇʦʨʪʘʪʠʚʥʘʷ ʩʪʘʥʮʠʷ çʕʢʧʨʝʩʩ-4è ʫʩʧʝʥhʦ ʠʩ-

ʧʦʣʴʟʫʝʪʩʷ ʚ ʛʦʨʥʦʡ ʧʨʦʤʳʣhʝʥʥʦʩʪʠ ʧʨʠ ʨʘʙʦʪʘʭ, 

ʧʨʦʚʦʜʠʤʳʭ ʂʨʘʩʥʦ̫ʨʩʢʠʤ ʅʀʀ ʛʝʦʣʦʛʠʠ ʠ ʤʠʥʝ-

ʨʘʣʴʥʦʛʦ ʩʳʨʴʷ, ʘ ʪʘʢʞʝ ʨʷʜʦʤ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʦʨʛʘ-

ʥʠʟʘʮʠʡ çʉʪʨʦʡʪʨʘʥʩʛʘʟʘè (ʨʠʩʫʥʦʢ 5) ʠ ʈʝʩʧʫʙʣʠ-

ʢʠ ʊʘʪʘʨʠʷ. 

 
ʘ ï ʫʩʪʘʥʦʚʢʘ ʩʪʘʥʮʠʠ ʜʣʷ ʠʩʧʳʪʘʥʠʡ 

 
ʙ ï ʨʝʛʠʩʪʨʘʪʦʨ 

ʈʠʩʫʥʦʢ 3. çʉʄʉè ʥʘ ʩʪʘʥʮʠʠ çʏʝʨʝʤʫʰʢʠè ɸʣʪʘʝ-ʉʘʷʥʩʢʦʡ ʦʧʳʪʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʡ ʵʢʩʧʝʜʠʮʠʠ ʉʆ ʈɸʅ  

 
ʘ ï ʘʧʧʘʨʘʪʥʘʷ 

 
ʙ ï ʥʘʙʣʶʜʘʪʝʣʴʥʳʡ ʧʫʥʢʪ 

ʈʠʩʫʥʦʢ 4. ɿʝʣʝʥʯʫʢʩʢʘʷ ɻʕʉ 

 

ʈʠʩʫʥʦʢ 5. ʇʦʣʝʚʳʝ ʨʘʙʦʪʳ ʚ ʀʨʢʫʪʩʢʦʡ ʦʙʣʘʩʪʠ 

 

ʈʠʩʫʥʦʢ 6. ɿʘʚʝʜʫʶʱʠʡ ʥʘʙʣʶʜʘʪʝʣʴʥʦʡ ʩʪʘʥʮʠʝʡ ñʉʦʯʠò 

ʍʘʥʪʘʝʚ ɸ.ʄ. ʧʨʠ ʨʝʛʠʩʪʨʘʮʠʠ ʢʘʣʠʙʨʦʚʦʯʥʦʛʦ ʚʟʨʳʚʘ 


